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SWTPC  announces  first  dual 
minifloppy  kit  under  $1,000 
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Now  SWTPC  offers  complete  best- buy  computer  system  with  $995 
dual  minifloppy,  $500  video  terminal/ monitor,  $395  4K  computer. 


$995  MF-68  Dual  Minifloppy 

You  need  dual  drives  to  get  full  benefits 
from  a  minifloppy.  So  we  waited  to  offer  a 
floppy  until  we  could  give  you  a  dependa- 
ble dual  system  at  the  right  price. 

The  MF-68  is  a  complete  top-quality 
minifloppy  for  your  SWTPC  Computer.  The 
kit  has  controller,  chassis,  cover,  power 
supply,  cables,  assembly  instructions,  two 
highly  reliable  Shugart  drives,  and  a 
diskette  with  the  Floppy  Disk  Operating 
System  (FDOS)  and  disk  BASIC.  (A  floppy 
is  no  better  than  its  operating  system,  and 
the  MF-68  has  one  of  the  best  available.) 
An  optional  $850  MF-6X  kit  expands  the 
system  to  four  drives. 


$500  Terminal/ Monitor 

The  CT-64  terminal  kit  offers  these 
premium  features:  64-character  lines, 
upper/ lower  case  letters,  switchable  con- 
trol character  printing,  word  highlighting, 
full  cursor  control,  110-1200  Baud  serial 
interface,  and  many  others.  Separately 
the  CT-64  is  $325,  the  12  MHz  CT-VM 
monitor  $175. 


Enclosed  is: 

  $1,990  for  the  full  system  shown  above 

(MF-68  Minifloppy,  CT-64  Terminal  with 
CT-VM  Monitor). 

 $995  for  the  Dual  Minifloppy 

  $325  for  Ihe  CT-64  Terminal 

  $175  for  the  CT-VM  Monitor 

  $395  for  the  4  K  6800  Computer 


Name_ 
City  


$250  for  the  PR-40  Line  Printer 
$79.50  for  AC-30  Cassette  tnferface 
Additional  4K  memory  boards  at  $100 
Addilional  8K  memory  boards  at  $250 

Or  BAC  §    Exp.  Date_ 

_  Or  MC  §    Exp.  Date_ 


.  Address .. 
.State  


-Zip- 


$395  4K  6800 Computer 

The  SWTPC  6800  comes  complete  with 
4K  memory,  serial  interface,  power  supply, 
chassis,  famous  Motorola  MIKBUG® 
mini-operating  system  in  read-only 
memory  (ROM),  and  the  most  complete 
documentation  with  any  computer  kit.  Our 
growing  software  library  includes  4K  and 
8K  BASIC  (cassettes  $4.95  and  $9.95; 
paper  tape  $10.00  and  $20.00).  Extra 
memory.  $100/4K  or  S250/8K. 
Other  SWTPC  peripherals  include 
$250  PR-40  Alphanumeric  Line  Printer 
(40  characters/line,  5x7  dot  matrix, 
75  line/minute  speed,  compatible  with 
our  6800  computer  and  MITS/IMSAI); 
$79.50  AC-30  Cassette  Interface  System 
(writes/ reads  Kansas  City  standard  tapes, 
controls  two  recorders,  usable  with  other 
computers);  and  other  peripherals  now 
and  to  come. 


Southwest  Technical 
Products  Corp. 

219  W.  Rhapsody,  San  Antonio.  Texas  78216 
London:  Southwest  Technical  Products  Co.,  Ltd. 
Tokyo:  Southwest  Technical  Products  Corp. /Japan 
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You  can  now  have  the  industry's 


finest  microcomputer 
with  that  all-important 
disk  drive 


YOU  CAN  GET  THAT 
ALL-IMPORTANT  SOFTWARE, 
TOO 

Loading  your  programs  and  files 
will  take  you  only  a  few  seconds  with 
the  new  Cromemco  Z-2D  computer. 

You  can  load  fast  because  the 
Z-2D  comes  equipped  with  a  5" 
floppy  disk  drive  and  controller.  Each 
diskette  will  store  up  to  92  kilobytes. 

Diskettes  will  also  store  your  pro- 
grams inexpensively— much  more  so 
than  with  ROMs.  And  ever  so  much 
more  conveniently  than  with  cas- 
settes or  paper  tape. 

The  Z-2D  itself  is  our  fast,  rugged, 
professional-grade  Z-2  computer 
equipped  with  disk  drive  and  con- 
troller. You  can  get  the  Z-2D  with 
either  single  or  dual  drives  (dual 
shown  in  photo). 

CROMEMCO  HAS  THE 
SOFTWARE 

You  can  rely  on  this-  Cromemco 
is  committed  to  supplying  quality 
software  support. 

For  example,  here's  what's  now 
available  for  our  Z-2D  users: 
CROMEMCO  FORTRAN  IV  COM- 
PILER: a  well-developed  and  power- 
ful FORTRAN  that's  ideal  for  scien- 
tific use.  Produces  optimized,  relo- 
catable Z-80  object  code. 
CROMEMCO  16K  DISK  BASIC:  a 
powerful  pre-compiling  interpreter 
with  14-digit  precision  and  powerful 
I/O  handling  capabilities.  Particularly 
suited  to  business  applications. 
CROMEMCO  Z-80  ASSEMBLER:  a 
macro-assembler  that  produces  relo- 
catable object  code.  Uses  standard 
Z-80  mnemonics. 


The  professional- 
grade  microcomputer 
for  professionals 


T 


ADVANCED  CONTROLLER  CARD 

The  new  Z-2D  is  a  professional 
system  that  gives  you  professional 
performance. 

In  the  Z-2D  you  get  our  well- 
known  4-MHz  CPU  card,  the  proven 
Z-2  chassis  with  21  -slot  motherboard 
and  30-amp  power  supply  that  can 
handle  21  cards  and  dual  floppy 
drives  with  ease. 

Then  there's  our  new  disk  con- 
troller card  with  special  features: 

•  Capability  to  handle  up  to  4 
disk  drives 

•  A  disk  bootstrap  Monitor  in  a 
1K  2708  PROM 

•  An  RS-232  serial  interface  for 
interfacing  your  CRT  terminal 
or  teletype 

•  LSI  disk  controller  circuitry 


Z-2  USERS: 

Your  Z-2  was  designed  with  the  future 
in  mind.  It  can  be  easily  retrofitted 
with  everything  needed  to  convert  to 
a  Z-2D.  Only  $935  kit;  or  $1135  for 
assembled  retrofit  package. 


r*3  Cromemco 

B      Vf         inc     orp  orated 


Shown  with  optional 
bench  cabinet 


We're  able  to  put  all  of  this  in- 
cluding a  UART  for  the  CRT  interface 
on  just  one  card  because  we've  taken 
the  forward  step  of  using  LSI  con- 
troller circuitry. 

STORE/ FACTORY 

Contact  your  computer  store  or 
Cromemco  factory  now  about  the 
Z-2D.  It's  a  real  workhorse  that  you 
can  put  to  professional  or  OEM  use 
now. 

Kit:  Z-2D  with  1  disk  drive 

{Model  Z2D-K)  $1495. 

Assembled:  Z-2D  fully  assembled 

and  tested  (Model  Z2D-W)  $2095. 

Additional  disk  drive 

(Model  Z2D-FDD)  $495. 

SOFTWARE 

(On  standard  IBM-format 
soft-sectored  mini  diskettes) 

16K  BASIC  (Model  FDB-S)  $95 

FORTRAN  IV  (Model  FDF-S)  $95 

Z-80  Assembler  (Model  FDA-S)  $95 


OCTOBER  1977 


p  o 

Specialists  in  computers  and  peripherals 

2400  CHARLESTON  RD.,  MOUNTAIN  VIEW,  CA  94043  >  (415)  964-7400 
CIRCLE  INQUIRY  NO.  6 


INTERFACE  AGE  1 


VOL.  2,  ISSUE  11 


OCTOBER  1977 


COVER  STORY 

The  hometown  of  INTER- 
FACE AGE,  Cerritos,  Calif- 
ornia, means  hillocks  in 
Spanish.  We  can  assume 
that  the  original  Land  Grant 
families  who  named  it  pos- 
sessed awry  sense  of  humor 
for  the  terrain  is  the  flattest 
of  plains!  The  name  evoked 
in  Merrilyn  Joyce's  mind  the 
whimsy  portraying  of  the 
imaginary  hills  embossed 
with  our  old  logo  while  the 
rising  sun  carries  the  new 
design  in  its  rays.  Our  name 
remains  unchanged;  only 
the  design  has  been  altered 
to  give  more  legibility  to  the 
word  "AGE"  which  had 
previously  been  tucked  in 
the  lower  niche  of  the  last 
"E"  of  "INTERFACE." 

The  composition  resem- 
bles a  Tarot  card  symboliz- 
ing this  month's  theme:  the 
weather  and  the  environment. 
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NOW,  DISKS  TOO! 


(And  they're  Disk-tinctly  Digital  Group.) 

With  the  addition  of  our  all-new  Disk  Subsystem,  the  Digital  Group 
becomes  the  only  manufacturer  of  microprocessors  to  Offer  you  a 
real  choice  Tape  or  disk  Or  both.  Whatever  you  want. 

We  spent  a  lot  of  time  designing  and  testing  our  new  Disk 
Subsystem,  and  it  shows  in  the  result.  The  Subsystem  is  highly 
flexible.  gives  you  direct  access  to  data  .  and  completes  your 
Digital  Group  System 

Here's  what  the  Disk  Subsystem  consists  of: 

Disk  Interface  Card-provides  the  electrical  interface  between  the 
disk  drives  and  the  computer. 

Disk  Power  Supply— provides  all  power  required  for  up  to  2  drives 

Disk  Cabinet  and  Cables— cabinets  provide  housing  for  1  to  2 
drives  plus  the  power  supply;  assembled  cabling  is  provided  for 
connection  between  all  system  components. 

Disk  Drives— the  Digital  Group  Disk  Subsystem  supports  standard 
8"  floppy  disk  drives  from  a  number  of  manufacturers.  Drives  can  be 
mixed,  and  in  addition,  mini-floppy  drives  are  available  for  the 
function  of  a  disk  at  minimum  cost. 

Documentation  and  Software— the  Digital  Group's  standard 
documentation  includes  construction  guides,  maintenance  manual, 
theory  of  operation  and  other  useful  information  to  help  you  get  the 
fullest  value  from  your  new  Disk  Subsystem.  And  there's  also 
software  to  provide  initial  support. 

The  price?  Low.  It's  become  a  tradition  with  the  Digital  Group  to 
offer  you  high-quality,  state-of-the-art  equipment  at  the  lowest 
possible  prices  Our  new  Disk  Subsystem  is  no  exception 

For  only  $745,  you  can  get  a  standard  8"  floppy  driveand  an  interface 
card.  A  complete  single-drive  Disk  Subsystem  with  interface,  power 
supply,  cabinet,  and  cables  is  as  low  as  $995. 


Now  the  Digital  Group  system  is  really  complete.  If  you  don  't  own  it 
all  yet.  take  another  longing  look  In  addition  to  our  CPU,  keyboard 
and  video  monitor,  you  can  add  an  impact  printer  and  the  cassette 
storage  system  All  in  our  beautifully  coordinated  custom  cabinets 
All  unmistakably  Digital  Group, 

The  Digital  Group  now  has  disks  And  a  lot  more  Why  not  find  out 
about  all  of  our  exciting  products?  Simply  call  or  write  today  for 
direct  information.  From  the  Digital  Group 


box  6528  denver,  Colorado  80206  (303)  777-7133 
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they're 
here! 


the  new  HEATH  KIT  low-cost 
personal  computing  systems 


The  new  VALUE-STANDARD  in  personal 
computing  systems!  Heathkit  computers 
give  you  the  power  and  performance  to 
go  wherever  your  imagination  and  pro- 
gramming prowess  take  you.  They're  de- 
signed to  get  you  up  and  running  fast, 
interface  with  I/O  devices  easily  and 
quickly,  accept  additional  memory  and 
I/O  devices,  store  and  retrieve  data  with 
speed  and  accuracy,  respond  to  your  re- 
quests with  lightning  speed.  They  offer 
complete  mass  storage  capabilities,  power 
and  reliability  for  any  programming  appli- 
cation, and  they're  priced  low  enough  to 
give  you  real  VALUE  for  your  computer 
dollar!  We've  told  you  they're  the  ones 
you've  been  waiting  for  — here's  why! 

These  Heathkit  computer  products  are 

"total  system"  designs  with  powerful  sys- 
tem software  already  included  in  the  pur- 
chase price.  They're  the  ones  you  need 
to  get  up  and  running  fast.  And  they're 
backed  by  superior  documentation  in- 
cluding easy-to-follow  step-by-step  as- 
sembly and  operations  manuals,  and 
service  support  from  the  Heath  Com- 
pany, the  world's  largest  and  most  experi- 
enced manufacturer  of  electronic  kits. 

NEW  H8  8-BU  Digital  Computer.  This  8- 
bit  computer  based  on  the  famous  8080A 
microprocessor  features  a  Heathkit  ex- 
clusive "intelligent"  front  panel  with  octal 
data  entry  and  control,  9-digit  readout,  a 
built-in  bootstrap  for  one-button  program 
loading,  and  a  heavy-duty  power  supply 
with  power  enough  for  plenty  of  memory 
and  interface  expansion  capability.  Ifs 
easier  and  faster  to  use  than  other  per- 
sonal computers  and  it's  priced  low 
enough  for  any  budget. 

NEW  H11  16-bit  Digital  Computer.  The 

most  sophisticated  and  versatile  personal 
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computer  available  today  —  brought  to 
you  by  Heath  Company  and  Digital  Equip- 
ment Corporation,  the  world  leader  in 
minicomputer  systems.  Powerful  features 
include  DEC's  16-bit  LSI-11  CPU,  4096  x 
16  read/write  MOS  memory  expandable 
to  20K  (32K  potential),  priority  interrupt, 
DMA  operation  and  more.  PDP-11  systems 
software  for  fast  and  efficient  operation 
is  included! 

NEW  H9  Video  Terminal.  A  full  ASCII  ter- 
minal featuring  a  bright  12"  CRT,  long  and 
short-form  display,  full  80-character  lines, 
all  standard  serial  interfacing,  plus  a  fully 
wired  and  tested  control  board.  Has  au- 
toscrolling,  full-page  or  line-erase  modes, 
a  transmit  page  function  and  a  plot  mode 
for  simple  curves  and  graphs. 

NEW  H10  Paper  Tape  Reader/Punch. 

Complete  mass  storage  peripheral  uses 
low-cost  paper  tape.  Features  solid-state 
reader  with  stepper  motor  drive,  totally 
independent  punch  and  reader  and  a  copy 
mode  for  fast,  easy  tape  duplication. 
Reads  up  to  50  characters  per  second, 
punches  up  to  10  characters  per  second. 

Other  Heathkit  computer  products  in- 
clude a  cassette  recorder/player  and  tape 
for  mass  storage,  LA36  DEC  Writer  II  key- 
board printer  terminal,  serial  and  parallel 
interfaces,  software,  memory  expansion 
and  I/O  cards,  and  a  complete  library  of 
the  latest  computer  books.  The  Heath 
User's  Group  (HUG)  provides  a  newslet- 
ter, software  library  and  lots  more  to  help 
you  get  the  greatest  potential  from  your 
Heathkit  computer  products.  We've  got 
everything  you  need  to  make  Heath  your 
personal  computing  headquarters,  send 
for  your  FREE  catalog  today! 
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$375  Kit 
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Also  Available:  the  famous  LA36 
DEC  Writer  II  Keyboard  Printer  Ter- 
minal only  $1495  (Assembled)! 
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16-Bit 
Computer 

$1295  Kit 


H3 

Video 
Terminal 


$530  Kit 
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Paper  Tape 
Reader/ Punch 

$350  Kit 


HEATHKIT  CATALOG 

Read  all  about  our  exciting  com- 
puter systems  and  nearly  400  other 
tun-to-build,  money-saving  elec- 
tronic products  in  kit  form. 

Pricss  are  mail-order  FOB,  Senton  Harbor.  Michigan. 
Prices  and  specifications  subject  to  change  without  notice. 

Heath  Company,  Dept.  343-340  Senton  Harbor,  Ml  49022 


Heath  Company,  Dept.  343-340 
Benton  Harbor,  Michigan  49022 


Please  send  me  my  FREE  Heathkit  Catalog. 
I  am  not  on  your  mailing  list. 


Address. 


_State_ 


CP-126 


Zip_ 
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Some  years  ago  a  French  scholar, 
Jean  Sendy  propounded  the  theory 
that  the  "Elohim",  whom  he  iden- 
tifies with  visitors  from  Space, 
found  this  planet  in  the  grip  of  an  Ice 
Age  and  with  their  superior  tech- 
nology successfully  reversed  the 
cooling  trend  enabling  the  native 
stock  to  develop  the  fundamental 
tools  necessary  to  civilization; 
husbandry  and  agriculture. 

Whether  the  dynamic  atmos- 
pheric forces  were  altered  or  not  re- 
mains a  subject  of  romance  and 
speculation.  However,  the  hard 
facts  compiled  sometimes  painfully 
over  the  span  of  human  history  in- 
dicate that  climate's  effect  upon 
civilization  is  not  negligible.  Our 
ancestors  had  only  frail  control  over 
the  environment  through  stockpiling 
of  fuel  and  food  and  building  com- 
fortable shelters  to  wait  out  the 
season's  inclemencies.  Modern 
humanity  fares  only  somewhat  bet- 
ter applying  the  same  methods.  In 
the  last  decades  the  gains  are  largely 
cancelled  out  by  the  ever-increasing 
population  load  on  the  biosphere. 

Our  only  net  gain  has  been  in  the 
field  of  information.  Environmental 
dynamics  are  now  extensively  re- 
corded and  relatively  well  under- 
stood. Weather  information  is  dis- 
seminated to  every  region  of  the  globe 
and  these  data  are  stored  for  future 
use.  The  introduction  of  the  small 
computer  has  greatly  facilitated  the 
gathering  of  individual  blocks  of 
data  for  later  integration  into  larger 
systems.  The  U.S.  Weather  Service 
reports  on  its  network  of  small  and 
large  data  bases  in  COMPUTERS 
THAT  TALK  ABOUT  THE  WEATHER 
while  Dr.  Brock  and  his  colleagues 
at  the  National  Center  for  Atmos- 
pheric Research  report  on  NCAR's 
portable  system  for  gathering  re- 
gional weather  data. 

Such  facts  together  with  others 


on  depletion  of  non-renewable  re- 
sources can  be  usefully  manipulated 
for  prediction  purposes.  Joan  Melch- 
er  and  Dr.  Amend  report  on  this  art 
in  their  companion  articles  on  the 
Energy/Environment  Simulators. 

Dr.  John  W.  Mauchly  in  his  guest 
editorial  suggests  that  the  home 
computerist  should  apply  his  hand 
also  in  resource  simulation.  Dr. 
Mauchly  is  one  of  the  Founding 
Fathers  of  the  Computer  Age,  one 
who  has  watched  the  technology  ex- 
pand and  diffuse  into  every  capillary 
of  the  national  corpus.  Since  INTER- 
FACE AGE  is  still  a  young  publica- 
tion, we  are  very  proud  to  have  re- 
ceived contributions  from  worthies 
such  as  Dr.  Mauchly  and  Dr.  C. 
Lester  Hogan  (March  Issue)  and  we 
thank  them  for  it. 

Recently  much  controversy  has 
arisen  regarding  the  effect  of  noise 
on  the  environment.  There  is  no  sim- 
ple answer  yet,  but  Tim  O'Shaugh- 
nessy  gives  you  a  sample  program  to 
work  out  this  problem  for  yourself. 

The  Hardware  Section  has  been 
temporarily  replaced  by  a  Business 
Section  which  features  Part  II  of  Bud 
Shamburger's  GENERAL  LEDGER 
PACKAGE  and  Roger  Garrett  con- 
cludes his  STAR-SHIP  SIMULATION 
with  the  logic  flow  of  structured  pro- 
gramming. Meanwhile  Ed  Keith 
shows  you  how  to  apply  structured 
programming  to  Assembly  Language. 

To  better  understand  the  "environ- 
ment" of  your  own  personality,  put 
your  micro  to  work  plotting  your  bio- 
rhythm.  You  may  be  astounded  at 
the  results.  Biorhythm  plotting,  like 
Astrology,  are  easy  subjects  for  hob- 
by programming.  We  publish  pro- 
grams on  those  themes  for  that 
reason  only.  The  publication  of  pro- 
grams of  these  themes  does  not  im- 
ply endorsement  on  our  part, 

—  L.F.-S. 
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Announcing  the  West  Coast's  largest  Personal  Computing 
Show.  April  28,  29,  and  30, 1 978  at  California's  brand  new 
Long  Beach  Convention  Center.  This  is  a  selling  show  with 
1 80  booths  (each  draped,  carpeted  and  with  500  watts 
of  electricity).  Three  full  days  of  conference  sessions. 
There  will  be  home  brew  exhibits,  exhibitors  lounge, 

inquiry  badge  system,  computerized  registration,  a 
newsroom,  and  a  full  blown  advertising  and  promotional 
campaign  to  bring  you  thousands  of  qualified  buyers. 


PERGOMP78 

~l  wouldn't  miss  it™ 
for  anything. 


® 


Send  me  the  show  kit: 
Name:  


.Title: 


Company.. 
Address:— 


.State: 


.  Phone: 


Zip  Code:  

Call:  (714)  973-0880  Or  mail  this  coupon:  PERCOMP'  78, 
1833  E.  17  St.,  Suite  108,  Santa  Ana,  CA  92701 . 
Sign  early,  corner  booths  are  limited. 
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CIRCLE  INQUIRY  NO.  34 


INTERFACE  AGE  7 


Dear  Editor: 

The  article  "Star  Lanes"  by  Steven 
Faber  in  your  June  issue  was  of  in- 
terest to  me  in  that  many  of  the 
ideas  in  the  program  are  generally 
applicable  to  programs  for  board 
games.  The  large  amount  of  descrip- 
tion of  how  the  program  works  was 
very  useful. 

Reading  through  the  program  I 
found  a  number  of  simplifications 
which  should  reduce  the  size  of  the 
program  and  make  it  possible  for 
memory-limited  users  to  use  it. 

First  I  changed  the  numerical 
assignments  of  the  galactic  matrix 
M(I,J)  so  that  the  values  1  through  5 
are  assigned  to  the  shipping  com- 
panies in  correspondence  with  the 
values  for  S1,  Q,  and  M$.  This 
eliminates  the  need  for  Lines  1060 
to  1063, 1318, 1319, 1321  and  1322  as 
well  as  a  lot  of  adding  and  subtract- 
ing in  3  other  lines. 

One  of  the  interesting  general 
features  of  the  program  is  that  the 
matrix  M(I,J)  is  dimensioned  from  0 
through  10  in  I  and  0  through  12  in  J 
although  only  1  through  9  and  1 
through  11  are  actually  in  the  galaxy. 
This  has  the  effect  of  producing  a 
board  surrounded  by  a  border  of 
zeroes,  so  that  off-board  points  look 
as  if  they  were  unoccupied  space. 
Thus  when  testing  the  neighbors  of 
a  point,  it  is  unnecessary  to  make  a 
special  case  of  edge  points  and 
have  statements  testing  for  them. 
This  also  explains  the  necessity  for 
my  Line  65. 

Second,  I  noticed  that  A1  through 
A4  are  not  simply  temporary  vari- 
ables, as  you  state,  but  refer  always 
to  the  neighbors  of  a  point  on  the 
galactic  map.  I  changed  these  to  an 
array  A{1)  through  A(4)  which  made  it 
possible  to  change  many  bulky  state- 
ments to  single  ones  in  a  "for"  loop 
done  four  times.  It  also  made  it  pos- 
sible to  compare  the  neighbors  to 
each  other  by  the  usual  method  of  do- 
ing the  combinations  of  four  things 
taken  two  at  a  time  {my  Line  415),  in- 
stead of  writing  out  all  six  combina- 
tions (Faber's  Lines  420  to  470). 

Much  other  unnecessary  testing 
was  eliminated  by  calculating  the 
minimum  of  the  A  array  and  using  it 
in  several  places  as  well  as 


remembering  which  companies 
merge  and  not  testing  for  mergers 
again  at  the  beginning  of  subroutine 
Line  1060. 

There  follows  a  list  of  changes, 
which  I  believe  to  be  comprehensive 
and  correct.  However,  this  list  of 
changes  is  not  tested  or  debugged, 
as  I  have  neither  the  hardware  nor 
BASIC  version  to  do  so. 

INTERFACE  AGE  June  1977,  p.  138 
"Star  Lanes".  Change  M(i,j)  codes 
so  that 

M(i,j)  =  1  means  Altair  Starways 
M(i,j)  =  2  means  Betelgeuse,  Ltd. 

"    =5  means  Eridani  .See  p.  131 

"    =  6  Star 

"    =  7  Unatt.  Outpost 

"    =8  Unoccupied 

400  A(1)  =  M(B-I,C) :  A(2)  =  . . . 

A(4)  =  M(R,C-I) 
405  Ml  -  8  :  FOR  I  =  1  TO  4  IF  A(I)<MI 
THEN  Ml  =  A(l)  NEXT  I 
THIS  FINDS  FINOS  MIN  OF  A(I)'S 
410  IF  M1>7  THEN  M(R,C)  =  7  :  GO  TO  800 
415   FOR  I  =  1  TO  3  :  FOR  J  =  I  +  1  TO  4 
420   IF  (AIK6  and  A(J}<6  AND  A(IK>A{J) 
430  THEN  GO  SUB  1060  :  NEXT  J, I 
THESE  3  LINES  DO  ALL  THE  MERGER  TEST- 
ING, SO  ELIMINATE  LINES  440  TO  470 
412   IF  M1>5  THEN  660  [REPLACES  LINE  4B01 
HERE  WE  REUSE  THE  MINIMUM  COM- 
PUTED IN  LINE  405 
500-530  DELETED.  THESE  ARE  NOT  NEEDED 

SINCE  WE  STILL  HAVE  THE  MINIMUM 
540  Q[MI)  =  Q(MI)+  1  :  S1(MI)  =  S1(MI)  + 100  : 

M{R,C)  =  M1  :  GO  TO  700 
670  NEXT  I  :  IF  M(R,C)>6  THEN  M(R,C)=  7  : 
GO  TO  800 

700   FOR  J  =  1  TO  4  IF  A(J)=  S  THEN  S1{MI}  = 

S1(MI)+500 
710  IFA(J)=  7  THEN  S1[MI)  =  S1(MI)  +  100  : 

Q(MI)  =  Q[MI)+1 
720    NEXT  J  [DELETE  430] 

740   IF  A(1)  =  7  THEN  M(R-I,C)=  M1 

(AND  SIMILARLY  NEXT  3  LINES] 
780   IF  SI(M1)>  =  3000  THEN  T1  =  M1  : 

GO  SUB  1400 
790  M(R,C)  =  M1 

Now  we  know  that  the  A(l)  and  A(J) 
are  the  lanes  to  be  merged  so  we 
need  only  determine  which  has  the 
most  quantity  Q. 

1060  Tl  =  A(l) :  X  =  A(J) ! 

1080  IF  Q(TI)<Q(X)  THEN  X  =  T1  :  Tl  =  A(J)  : 

Since  we  remembered  the  I  &  J  we 


need  not  do  all  the  testing  so  we  can 
eliminate  everything  else  from  1060 
to  1170  inclusive.  The  return  at  1370 
will  do  for  both  subroutines. 

1310  FOR  l  =  1  TO  9  FOR  J  =  1  TO  12 
IF  M(I,J)=X 
THEN  M(I,J)  =  T1 

MANY  CHANGES  SIMILAR  TO  THE 
ABOVE  ELIMINATION  OF  3'S  IN  1310 
WILL  NEED  TO  BE  MADE  TO  COMPEN- 
SATE FOR  THE  M  CODE  CHANGES 

DELETE    1318,    1319,    1321    and  1322 

110   ...  THEN  M{I,J)  =  8 

120   M(I,J)  =  6 

65     FOR  l  =  0  TO  10  :  FOR  J  =  0  TO  13 

M(I,J}  =  9  NEXT  l,J 
67     DIM  A{4) 

100  L$  =  "ABODE* +  *>":  MS  =  SAME 
260  NEXT  1,1  :  IF  M(R(l},C(l)><8  THEN  230 
270  NEXT  11  DELETE  280 

290  A(1)  =  M(R(I)-1,C<I)) :  A(2)  =  M(R(I)+  1,008 
300  A(3)  -  M(R(1),C(I)  +  1) :  A(4)  -  M(R(I),C(I)-1) 
310  FOR  J  =  1  TO  4 
320   IF  A{JK6  THEN  340 

THIS  TAKES  CARE  OF  LINES  270  &  280 
(THE  PROPOSED  MOVE  IS  OK  SINCE  IT 
WILL  ADD  TO  A  COMPANY  OR  MERGE) 
330   IF  A(J)<8  THEN  230 

THIS  LINE  ELIMINATES  MOVES  NEXT 
TO  A'6  OR  7  (STAR  OR  UNATTACHED 
OUTPOST)  AND  REPLACES  LINES 
310-337 
335  NEXT  J 

Charles  A.  Plantz 
Tucson,  Arizona 


Dear  Editor: 

I  was  just  introduced  to  micro- 
computers a  month  ago  and  I'm 
amazed  at  the  capability.  The 
choices  involved  in  obtaining  a 
system,  however,  are  difficult.  A  lot 
depends  on  whether  you  talk  to  a 
salesman  or  a  user. 

My  needs  are  basically  for  ac- 
counting purposes,  Accounts 
Receivable,  Payroll,  General  Ledger, 
and  eventually  patient  records  and 
third  party  billing. 

However,  I  would  certainly  want 
to  be  able  also  to  use  the  medical 
applications,  e.g.  EKG  Hookup  etc, 
that  may  be  available  in  the  future. 
But  is  the  S-100  bus  going  to 
become  obsolete?  the  work  in  the 
Boston  Labs  is  done  using  the  8080 
systems.  The  LSI-11  and  available 
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DEC  programs  looks  quite  inter- 
esting because  of  the  software 
available  and  the  price. 

I'm  not  into  the  technical  aspects 
of  construction  hence  could  only 
deal  with  an  assembled  unit  with 
service  available,  I  would  be  quite  in- 
terested in  hearing  from  any  physi- 
cians who  have  systems  and  their 
applications.  Please  start  my 
subscription  with  the  August  issue. 
May  I  say  categorically  that  the  in- 
dustry should  get  off  of  the  printers 
that  have  the  computer  type  print.  It 
should  be  modified  to  look  like 
regular  type,  i.e.  selectric.  The 
sooner  this  is  done  the  better. 

Your  magazine  is  quite  enjoyable. 
"From  the  Fountainhead"  by 
Osborne  is  very  good.  I'm  afraid  to 
make  a  major  investment  with  the 
T.I.  Magnetic  Bubble  units  coming 
on  the  scene.  Would  they  be  com- 
patible with  the  Altair,  for  example, 
if  I  were  to  get  one  now?  Gould  I  put 
two  or  three  of  the  PET  2001  units 
(cheap)  in  different  locations  in  my 
health  center  as  terminals  for  an 
Altair  or  T.I.  CPU?  Help! 

I  would  suspect  as  more  and  more 
people  become  interested  in  the 
field  —  as  I  am  sure  they  will  —  they 
will  want  assembled  operable  units 
with  service.  The  companies  should 
be  well  aware  of  this  and  plan 
accordingly. 

This  is  my  first  letter  to  an  editor. 
It  won't  be  the  last.  This  is  a 
fascinating  field. 

Jonathan  C.  Gibbs,  Jr.,  M.D. 
Memorial  Health  Center 
75  Harrison  Avenue 
Jersey  City,  NJ  07304 

We  are  publishing  this  physicians's 
address  so  that  readers  may  contact 
him  to  exchange  problems  and  solu- 
tions. —  Editor 

REPLYTO  FOUNTAINHEAD 

Dear  Mr.  Osborne: 

I  can  state  emphatically  from  per- 
sonal experience  that  there  are  very 
definitely  two  sides  to  the  "kit  elec- 
tronics" question,  and  the  "good  vs. 
bad  vendor"  question  as  well. 

First,  the  good  news: 

I  purchased  four  4K  RAM  kits 


from  S.D.  Sales,  in  Texas.  As  I 
remember,  they  were  about  $90.00 
each  —  quite  a  bargain  per  bit!  The 
boards  were  fully  socketed,  solder 
masked,  silk  screened,  and  used  the 
21L02  chips  ...  an  excellent  board, 
and  good  design  as  well.  All  but  one 
of  the  boards  functioned  perfectly 
upon  assembly,  and  the  defect  in 
the  non-functioning  board  was  not  a 
bad  chip,  but  a  bridge  underneath 
the  solder  mask.  In  several  helpful 
conversations  with  Ewing  (of  S.D. 
Sales)  it  was  determined  that  it 
would  be  best  to  send  the  board  to 
them  for  repair.  I  did  so,  and  got  the 
repaired  board  back  (almost!)  by 
return  mail!  This  is  an  excellent 
company! 

Now,  for  the  bad  news: 

It  took  me  months  of  letters, 
telephone  calls,  and  conversations 
with  my  attorney  to  finally  get  my  in- 
itial investment  back  from  a 
(deliberately  un-named)  company  in 
Illinois  that  sells  surplus  Baudot  I/O 
typewriters.  I  feel  fortunate  to  have 
gotten  the  cost  of  the  unit  —  I  know 
there's  no  way  I  could  ever  get  my 
other  costs  (attorney,  phone,  time, 
etc.)  from  an  outfit  like  this  one. 
Caveat  emptor  really  applies  with  a 
vengeance! 

Keep  up  the  good  work!  I  enjoy 
your  column  (even  though  the  title 
does  turn  me  off  a  bit  —  seems  ego- 
centric) and  the  magazine  as  a  whole. 

G.  Louis  Roberts 
Astoria,  Oregon 

Thanks  for  your  input.  Your  com- 
plaints help  eliminate  abuses.  The 
squeaky  wheel  and  all  that! 

—Editor 


Dear  Editor: 

In  reviewing  the  article  "Com- 
puting the  Positions  and  Orbits  of 
the  Planets"  of  the  August  issue, 
the  following  errors  were  observed: 
On  page  49: 

Aj   =  Angle  of  planet  Pi  with 
respect  to  Aries  (Mars) 
Corrected  reads 

Aj  =  Angle  of  planet  Pi  with  respect 
to  Aries 


On  page  50: 

The  missing  Pi  terms  of  Table  1 
are: 


PLANET 

pi 

MERCURY 

P1 

VENUS 

P2 

EARTH 

P3 

MARS 

PA 

JUPITER 

P5 

SATURN 

P6 

URANUS 

P7 

The  corrected  column 
for  Table  2  are: 

headings 

PLANET  Pj 

A) 

(Corrected) 

The  corrected  equation  for  Z  is: 
Z  =  (A2-A3) 

The  corrected  equation  for  X  is: 

D2'Sin(Z) 

X  =  {  angle  for  which  the  Sin  (X)  =  q  } 

On  page  52: 
The  corrected  equation  for  Cj  is: 
C,  =  a.  Sin  (Aj-bj) 

The  author  apologizes  for  any  in- 
convenience that  have  resulted  from 
errors  in  this  article. 

Timothy  O'Shaughnessy 
Burbank,  CA 

Thanks  for  writing,  Tim.  We  share 
your  apology  to  our  readers  for 
these  errors,  as  some  of  them  were 
ours.  Hard  as  we  all  try,  sometimes 
the  gremlins  sneak  one  by  us. 

— Editor 


"My  daddy's  computer  can  beat 
your  daddy's  computer." 
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INTRODUCING  THE  FIRST 
"ELECTRONIC  JOURNAL" 

The  Washington  Amateur  Com- 
puter Society  (WACS),  has  become 
the  first  computer  club  to  make  its 
newsletter  available  to  anyone  with 
a  standard  modem  and  a  display 
device.  The  Journal  is  stored  as  a 
free  access  text  file  on  the  DEC- 
System-10  of  the  Catholic  University 
of  America.  Although  it  should  be 
used  only  during  non-business 
hours  (late  at  night  or  weekends), 
there  is  no  account  number  or 
"password"  needed. 

To  obtain  the  Journal  electronic- 
ally, use  the  following  procedure: 
dial  up  {for  110  baud,  (202)  635-5710; 
for  300  baud,  (202)  635-5730);  when 
the  system  answers  with  its  whistle, 
insert  the  phone  handset  into  the 
acoustic  coupler  with  modem  active 
and  type  a  Control-C  (X'03');  if  the 
system  is  up  it  will  respond  with  an 
up-arrow  and  a  'C.  Next  type  an  T 
followed  by  a  carriage  return.  The 
system  will  send  its  introductory 
message:  "CATHOLIC  U.  ,  .  .",  do  a 
carriage  return  and  send  a  period.  At 
this  time  you  should  enter  'HELP 
WACS'  and  do  a  carriage  return  and 
the  system  will  begin  sending  the 
Journal.  To  end  the  output  at  any 
time,  simply  type  a  Control-0  (X'OF'), 
after  which  you  may  simply  hang  up 
the  phone. 

It  is  suggested  that  if  you  are  call- 
ing long  distance  or  using  a  CRT 
display,  then  you  should  store  the 
Journal  on  cassette  tape.  That  way 
you  can  read  through  the  material  at 
your  own  pace  or  come  back  to  it  at 
a  later  time.  Correspondence  should 
be  addressed  to:  Robert  Jones, 
Director,  Washington  Amateur  Com- 
puter Society,  4201  Massachusetts 
Avenue,  #168,  Washington,  DC 
20016.  If  a  response  is  expected, 
please  include  a  self-addressed, 
stamped  envelope. 

PERCOMP  '78  ISSUES 
CALL  FOR  PAPERS 

A  call  for  papers  has  been  issued 
by  James  H.  Lindwedel,  technical 
program  chairman,  of  PERCOMP  '78 
which  will  be  held  April  28-30,  1978 
at  the  Long  Beach  Convention 
Center,  Long  Beach,  California. 

PERCOMP  '78  is  a  selling  show 
designed  with  the  home  com- 
puterist  and  business  person  in 
mind.  180  dealers  will  be  present 
and  it  is  estimated  that  the  exposi- 
tion will  attract  12,000  to  15,000  per- 


sons. Its  high  visibility  in  the  per- 
sonal computing  community  makes 
PERCOMP  '78  an  ideal  place  to  pre- 
sent microcomputer  ideas  and  con- 
tributions. 

An  outstanding  technical  program 
featuring  distinguished  speakers  is 
planned  and  there  will  be  three  full 
days  of  conferences,  seminars,  lec- 
tures and  demonstrations. 

Technical  papers  are  encouraged 
in  the  following  general  areas  of  in- 
terest: 

•Ham  Radio  Communications  or 
Computer  and  Amateur  Radio 
•Speech  Synthesis  and  Recognition 
•Pattern  Recognition 
•Music  Generation 
•Programmed  Learning  Applications 
•Bit-Slice  Architecture 
•Real-Time  Machine  Control 
•Software  Tutorials 
•Business  Applications 
•Selection  of  a  Microcomputer 
•  Microcomputer  Hardware  Surveys 
•Games 

•Graphic  Systems 
•System  Expansion 
•Word  Processing 
•IC  Testing 
•Hardware  Tutorials 
•Home  Applications 

Three  copies  of  paper  abstracts, 
in  English,  of  an  original  paper  in 
any  of  the  above-mentioned  or 
related  areas,  are  requested  by  Oc- 
tober 31,  1977.  Include:  author's 
name,  company  affiliation,  complete 
return  address  and  telephone  num- 
ber. Mail  to  James  H.  Lindwedel, 
PERCOMP  78,  1833  E.  Seventeenth 
Street,  Ste.  108,  Santa  Ana,  CA  92701. 

Authors  will  be  notified  of  accept- 
ance by  November  30,  1977,  Final 
manuscripts  and  accompanying 
illustrations  must  be  received  by  the 
Technical  Program  Chairman  by 
January  13,  1978.  Complimentary 
registration  is  provided  to  each  prin- 
cipal author. 

ACM'77  ANNUAL  CONFERENCE 
SET  FOR  SEATTLE,  OCTOBER  17-19 

The  Association  for  Computing 
Machinery  will  hold  its  Annual  Con- 
ference —  ACM  77  —  in  Seattle, 
Washington,  October  17-19  at  the 
Olympic  Hotel.  Attendees  at  the 
conference  will  be  able  to  sample 
from  a  wide  variety  of  ideas  and  to 
concentrate  on  one  or  more  special- 
ties. In-depth  information  can  be  ex- 
plored in  such  areas  as  databases  or 
software  engineering  (a  software 
engineering  mini-conference  is  be- 
ing conducted),  computer  graphics, 


hardware  architecture,  (minis, 
micros,  or  large  scale  memories), 
and  computer  aided  instruction.  In 
addition,  less  technically  oriented 
areas  will  cover  computer  personnel 
turnover,  the  Freedom  of  Informa- 
tion Act,  a  database  standardization 
report,  and  long  range  computer 
planning. 

For  registration  forms  and  further 
information  on  the  conference  and 
its  technical  program,  call  Harvey  2. 
Kriloff,  technical  program  chairman, 
(206)  773-0567,  or  James  S.  Ketchel, 
general  chairman  ACM  77,  (206) 
623-4987  or  (206)  935-6776.  For  fur- 
ther information  on  the  commercial 
exhibits  and  presentations  contact: 
Michael  Rose,  ACM  77  exhibits,  (206) 
235-3022  or  Lawrence  Gaylord,  spe- 
cial events  chairman,  (206)  655-8892. 

SPECIAL  INTEREST  GROUP 
CHARTERED  BY  THE  ASSOCIATION 
FOR  COMPUTING  MACHINERY 

The  Association  for  Computing 
Machinery  chartered  a  new  Special 
Interest  Group  on  Personal  Com- 
puting, SIGPC,  at  the  National  Com- 
puter Conference  in  June.  SIGPC 
will  be  operated  exclusively  for  edu- 
cational and  scientific  purposes  in 
the  design  and  applications  of  com- 
puter systems  for  personal  uses. 

Dr.  Portia  Isaacson,  who  chaired 
the  1977  National  Computer  Confer- 
ence, has  been  appointed  chairper- 
son of  SIGPC.  Dr.  Isaacson's  imme- 
diate plans  for  SIGPC  include  ap- 
pointment of  other  officers,  publica- 
tion of  a  quarterly  newsletter,  and 
holding  SIGPC's  first  business 
meeting  at  ACM  77  in  Seattle. 

To  join  SIGPC  write  to  the  Asso- 
ciation for  Computing  Machinery, 
P.O.  Box  12105,  Church  Street  Sta- 
tion, New  York,  New  York  10249.  The 
dues  (which  include  a  subscription 
to  the  newsletter)  are:  $5.00/year  for 
Members,  associates,  and  student 
members  of  the  ACM  (please  in- 
clude ACM  member  number);  $13.00/ 
year  for  non-ACM  members.  A  news- 
letter subscription  without  mem- 
bership is  $1200/year.  For  ACM 
members,  dues  are  payable  when 
ACM  membership  is  renewed.  Non- 
ACM  members  and  subscribers 
must  pay  the  full  amount  at  the  time 
that  they  join  SIGPC. 

For  further  information  on  SIGPC 
programs,  contact  Dr.  Portia  Isaac- 
son, The  Micro  Store,  634  South 
Central  Expressway,  Richardson,  TX 
75080,  (214)  231-1096. 
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Peripheral  Vision  is  a  young,  fast-moving  company 
that's  dedicated  to  selling  reasonably  priced 
peripherals  for  various  manufacturers'  CPU's. 

So  now,  when  you  build  your  microcomputer 
system,  you'll  know  where  to  look  for  all  the 
peripherals  that  will  make  your  system  do  what  it's 
supposed  to  do. 

Peripheral  Vision  may  be  young,  but  we  have  some 
old-fashioned  ideas  about  how  to  run  our  business. 

We  know  there  are  serious  incompatibilities  among 
the  various  manufacturers'  peripherals  and  CPU's. 
We  want  to  get  them  together.  And  we  want  to  bring 
significant  new  products  to  market—products 
consisting  of  everything  from  adaptation 
instructions/kits  for  hardware  and  software  to  major 
new  designs. 

Most  important  to  our  customers,  Peripheral  Vision 
is  committed  to  helping  you  get  along  with  your 
computer.  We'll  do  all  we  can  to  make  it  easy. 

Our  first  product  is  a  real  reflection  of  this 
philosophy.  It's  a  full-size  floppy  disk  for  the  Altair- 
Imsai  plug-in  compatible  S-100  BUS.  And  it's 
available  for  as  low  as  $750.00. 

Our  floppy  disk  has  many  exciting  features: 
•1  interface  card  supports  4  or  more  drives 
•Stores  over  300,000  bytes  per  floppy 
•Bootstrap  EPROM  included— no  more  toggling  or 
paper  tape 
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•Completely  S-100  plug-in  compatible 

•Drive  is  from  Innovex  (the  originator  of  the  floppy 

concept}— assembled  and  tested 

•Disk  operating  system  with  file  management 

system  included  on  floppy 

•Cabinet  and  power  supply  optional 

Also  in  the  works  are  many  new  products  we'll  be 
letting  you  know  about  soon,  if  you'd  like  to  take  a 
closer  look.  Like  I/O  cards,  tape  drives,  an  impact 
printer— all  for  the  S-100  BUS— and  we're  designing 
peripherals  for  a  lot  of  other  CPU's  too. 

We've  given  you  a  little  glimpse  of  who  we  are  and 
what  we're  doing.  If  you  want  to  see  more,  just  fill  in 
the  coupon  below. 


RO.  Box  6267  Denver.  Colorado  80206  303,777-4292 


Add  ress  

City  .  State/Zip 
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Oct  1  Computer  Hobbyist  Group, 
1:00  P.M.  Green  Center  Room 
2.530,  campus  of  University  of 
Texas,  Dallas. 

Oct  1  South  Central  Kansas  Ama- 
teur Computer  Association,  9:00 
A.M.,  Wichita  Public  Library, 
Wichita,  KS.  For  further  informa- 
tion call  Chris  Borger  at  (316) 
265-1120  or  Dave  Rawson,  1825 
Gary,  Wichita,  KS  67219,  (316) 
744-1629. 

Oct  1  Louisville  Area  Computer 
Club  will  meet  in  the  Speed  Audi- 
torium at  the  University  of  Louis- 
ville at  1:00  P.M.  Call  Glen  Darwin 
at  (502)  426-3344  for  more  details. 

Oct  2  Trace  will  hold  its  meeting  at 
the  Ontario  Science  Center,  2:00 
P.M.,  770  Don  Mills  Road,  Don 
Mills,  Ontario. 

Oct  3  Minnesota  Computer  Society, 
TCTH,  7:30  P.M.,  Brown  Institute, 
Room  51,  3123  E.  Lake  St.,  Min- 
neapolis, MN. 

Oct  4  Sacramento  Microcomputer 
Users  Group,  (SMUG),  7:30-9:30 
P.M.  at  SMUD  Training  Bldg.,  59 
St.  between  Folsom  and  "S"  Sts. 
Write  Richard  Lerseth,  P.O.  Box 
161513  or  call  (916)  381-0335  after 
5:00  P.M. 

Oct  5  Valley  Computer  Club  holds 
its  meetings  at  7:00  P.M.  at  the 
Harvard  School,  3700  Coldwater 
Canyon  Avenue,  Studio  City,  CA. 

Oct  5  Kitchener  Waterloo  Micro- 
computer Club  meets  at  7:00  P.M. 
Room  3388,  Bldg.  of  Engineering 
#4,  University  of  Waterloo, 
Canada. 

Oct  5  Amateur  Computer  Society  of 
Columbus  will  meet  at  7:30  P.M., 
Center  of  Science  and  Industry. 
For  further  information  call  Fred 
Hatfield,  President,  (614)  486-3347. 

Oct  5  New  England  Computer  Soci- 
ety will  be  meeting  the  first  Wed- 
nesday of  each  month  in  the  cafe- 
teria of  the  MITRE  Corp.  at  7:00 
P.M.,  located  on  Rt.  62  in  Bedford, 
MA.  Contact  Dave  Day  at  (603) 
434-4239  for  details. 

Oct  6  Bay  Area  Microprocessors 
Users  Group  (BAMUG)  will  meet 
in  the  Hayward  RVC  Center, 
26316  Hesperian  Blvd.,  Hayward, 
CA  at  7:30  P.M.  For  f  u  rther  detai  Is 
write  BAMUG,  1211  Santa  Clara 
Avenue,  Alameda,  CA  94501. 

Oct  7  Crescent  City  Computer  Club 
will  hold  its  meeting  at  the  Uni- 


versity of  New  Orleans,  Lakefront 
Campus  at  8  P.M.  Call  Bob  Latham 
at  (504)  722-6321  for  more  details. 

Oct7  Northern  New  Jersey  Amateur 
Computer  Club  (NNJACC)  will 
hold  its  meeting  at  the  Fairleigh 
Dickenson  University,  on  the 
Rutherford  Campus,  Becton  Hall, 
Room  B8.  This  meeting  will  begin 
at  6:30  P.M.  For  more  information 


contact  NNJACC,  593  New  York 
Avenue,  Lyndhurst,  NJ  07071. 

Oct  8  Oklahoma  Computer  Club 
will  hold  its  meeting  at  the  Belle 
Aisle  Library  at  10:00  A.M.  Call  Al 
Campbell  for  details. 

Oct  8  The  Permian  Basin  Computer 
Group  —  Odessa  Chapter  meets 
at  1  P.M.  in  the  Electronic 
Technology  Bldg.,  Room  203  on 
the  Odessa  College  campus.  For 


AN  OPEN  LETTER 
TO 

COMPUTER  HOBBYISTS: 


Starting  this  month,  you  will  see  a  slogan  underneath 
our  name.  It  reads  "Publishing  personal  computing  books 
is  our  business."  I  was  tempted  to  add  ".  .  .  Not  a  side- 
line." Look  at  who  publishes  books  now:  short  course 
companies,  instrument  manufacturers  and  general  pub- 
lishers. People  who,  for  the  most  part,  are  interested  in 
something  other  than  hobbyists.  An  editor  for  a  major  pub- 
lishing company  recently  told  me  "I  can  publish  these 
books  on  one  hand  and  do  something  else  with  the  other.  I 
don't  have  to  get  involved  in  their  stuff  myself."  That  kind 
of  "know-it-all"  attitude  on  the  part  of  major  publishers  is 
one  of  the  reasons  I  started  my  own  company.  I  have  been 
interested  in  computers  (or  15  years  (I  have  an  Altai r 
8800B)  and  have  been  in  publishing  for  nearly  10  years.  I 
don't  treat  book  publishing  or  hobbyists  as  sidelines.  If  you 
have  comments  about  this,  or  if  you  would  like  a  list  of  our 
books,  or  if  you  would  like  to  write  a  book  for  us,  please 
contact  me.  Thank  you. 


Merl  Miller 
dilithium  Press 
P.O.  Box  92 

Forest  Grove,  OR  97116 
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further  information  call  (915) 
332-9151. 

Oct  9  North  Orange  County  Com- 
puter Club  will  have  its  meeting 
at  Chapman  College,  Orange,  CA. 
Doors  open  at  12:00.  1-5  Hash- 
inger  Hall  Auditorium,  Member- 
ship Chairman,  Tracey  Lerocker, 
(714)  998-9722  evenings. 

Oct  9  Trace  will  hold  its  meeting  at 
the  Ontario  Science  Center,  2:00 


P.M.,  770  Don  Mills  Road,  Don 
Mills,  Ontario. 

Oct  10  Arizona  Computer  Society 
meets  on  Tuesday  at  7:00,  Room 
226,  DeVry  Institute,  4702  N.  24th 
St.,  Phoenix,  Arizona. 

Oct  12  Homebrew  Computer  Club 
meeting  will  begin  at  7  P.M.  in 
Menlo  Park,  CA.  The  Stanford 
Linear  Accelerator  Center  Audi- 
torium is  the  site  of  the  meeting. 


THE 

ANSWER  BOOKS 
FOR 
HOME 
COMPUTER 
HOBBYISTS- 


HOME  COMPUTERS:  210  QUESTIONS 
AND  ANSWERS 

by  Rich  Didday 

Volume  1 :  Hardware 

This  600k  is  for  the  person  with  a 

micro-computer  who  wants  to  get  an 

ipea  ot  what  it  can  be  like  to  use  it  to 

the  fullest,  S7.95    Summer  77 


Volume  2  Software 
A  companion  volume  to  trie  above 
book,  this  guide  leads  the  new  micro 
owner  in  rough  the  thorny  problems 
surrounding  the  selection  and  use  of 
software  S6.95    Summer  77 


STEP  BY  STEP  INTRODUCTION  TO 
8080  MICROPROCESSOR  SYSTEMS 

by  James  Melsa  and  David  Cohn 
This  is  a  more  advanced  book  which 
will  show  you  how  to  put  together 
what  you've  learned  to  build  systems 
and  applications  that  really  exploit  the 
capabilities  of  your  micro  S7.95 
Summer  77 


HOME  COMPUTERS:  A  BEGINNER'S 
GLOSSARY  AND  GUIDE 

by  Merl  Miller  and  Charles  Sippl 
This  book  provides  the  fundamental 
knowledge  and  skills  for  the  new 
micro  owner.  Written  in  a  lively  and 
straightforward  style,  it  takes  the 
mystery  oui  of  the  basic  mathematical 
and  logical  principles  involved  in 
working  with  computers.  SB. 95 
Summer  77 

COMPLETE  STAR  SHIP  SIMULATION 
PROJECT 

by  Roger  Garrett 

This  book,  written  for  fun.  will  make 
you  think.  It  may  amaze  and  frustrate 
you.  but  you  will  find  if  fascinating.  It 
is  the  ultimate  Star  Trek.  Everyone  has 
a  job  and  most  contingencies  are 
thought  of.  It  is  based,  in  part,  on 
Roger  Garrett's  popular  series  of  ar- 
ticles in  INTERFACE  AGE. 

INTRODUCTION  TO  BASIC 

by  Jeffery  fl.  Morton 
An  introductory  BASIC  thai  covers  all 
the  topics  in  simple,  easy-tc-under- 
stand  language.  Nothing  is  lefl  out, 
everything  is  presented  in  clear,  step- 
by-step  fashion.  This  book  will  make  a 
good  BASIC  programmer  of  any  reader. 

8080  MICROCOMPUTER 
EXPERIMENTS 

by  Howard  Boyet 

This  book  contains  over  55  software, 
hardware,  and  interfacing  experi- 
ments with  enough  theory  to  allow  one 
with  no  previous  micro-processor  or 
computer  experience  to  proceed  to  a 
relatively  advanced  level  of  compe- 
tence. SB. 95    Summer  77 


Prices  subject  to  change  without  notice. 

dilithium  Press 
P.O.  Box  92 
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Call  (415)  967-6754  for  details. 

Oct  13  Mid  America  Computer  Hob- 
byist meeting  will  be  at  7:00  P.M. 
at  Commercial  Federal  Savings 
and  Loan,  Be'llevue  NE.  Intersec- 
tion of  Galvin  Rd.  and  U.S.  Hwy. 
73-75.  Write  P.O.  Box  13303, 
Omaha,  NE  68113  for  further  in- 
formation. 

Oct  15  The  Computer  Hobbyist 
Group  meets  at  1:00  P.M.  in  Room 
108  at  University  of  Texas  (Dallas 
campus).  For  further  information 
write  P.O.  Box  1344,  Grand 
Prairie,  TX  75051. 

Oct  16  Chicago  Area  Computer 
Hobbyist  Exchange  (CACHE)  will 
meet  at  12:00  P.M.  in  the  Nigas 
Bldg.  Cafeteria.  The  Nigas  Bldg. 
is  located  on  Schermer  Rd.  in 
Glenview,  IL.  Call  CACHE  Hotline 
(31 2)  849-1132  for  complete 
details. 

Oct  20  Space  Coast  Microcomputer 
Club  will  hold  its  meeting  at  7:30 
P.M.  at  the  Merritt  Island  Library, 
Merritt  Island,  FL.  Contact  Ray 
Lockwood  at  (305)  452-2159  for 
details. 

Oct  20  Mid  America  Computer  Hob- 
byist meets  at  7:00  P.M.  at  Com- 
mercial Federal  Savings  and 
Loan,  Bellevue  NE.  Intersection 
of  Galvin  Rd.  and  U.S.  Hwy.  73-75. 
Write  P.O.  Box  13303,  Omaha,  NE 
68113  for  further  information. 

Oct  21  Humber  College  (N.  Cam- 
pus), Rexdale,  Ontario,  Canada. 
Room  J209  at  8:00  P.M.  For  fur- 
ther information  write  Trace,  545 
Streetsville,  Ontario,  Canada 
L5M2C1. 

Oct  25  Sacramento  Microcomputer 
Users  Group  (SMUG)  will  meet 
from  7:30-9:30  P.M.  at  the  SMUD 
Training  Bldg.  between  59th  and 
Folsom  Blvd.  For  further  informa- 
tion write  P.O.  Box  161513, 
Sacramento,  CA  95816. 

Oct  26  Ventura  County  Computer 
Society  meets  at  7:30  P.M.  in  the 
Carnarillo  Public  Library,  located 
at  3100  Ponderosa  Drive,  Carna- 
rillo, CA.  For  more  information 
write  VCCS,  P.O.  Box  525,  Port 
Hueneme,  CA  93041  or  call  (805) 
985-1631  or  486-8087. 

Oct  28  Washington  Amateur  Com- 
puter Society  has  scheduled  its 
meeting  to  be  held  at  the  Catholic 
University  of  America,  St.  Johns 
Hali.  Located  at  Michigan  and 
Harewood  Aves.  in  Washington, 
D.C.  Contact  Bill  Stewart  at  (202) 
722-0210  for  club  details. 
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ALABAMA 

ICP,  Computerland 
1550  Montgomery  Hwy. 
Birmingham,  AL  35226 
(205}  979-0707 


ARIZONA 

Byte  Shop  Tempe 
813  N.  Scottsdale  Rd. 
Tempe,  AZ  85281 
(602)  894-1129 

Byte  Shop  Phoenix 
12654  N.  28th  Dr. 
Phoenix,  AZ  85029 
(602)  942-7300 

Byte  Shop  Tucson 
2612  E.  Broadway 
Tucson,  AZ  85716 
(602)  327-4579 

CALIFORNIA 

The  Byte  Shop 
1514  University  Ave. 
Berkeley,  CA  94703 
(415)  845-6366 

Computer  Center 
1913  Harbor  Blvd. 
Costa  Mesa.  CA  92627 
(714)  646-0221 

DCI  Computer  Systems 
4670  N.  El  Capitan 
Fresno.  CA  93711 
(209)  266-9566 

Bits  'N  Bytes 

679  S.  State  College  Blvd. 

Fullerton,  C A  92631 

(714)  879-8386 

The  Byte  Shop 

16508  Hawthorne  Blvd. 

Lawndale,  CA  90260 

(213)  371-2421 

Oparnp/Computer 
1033  N.  Sycamore  Ave. 
Los  Angeles.  CA  90038 
(213)  934-3566 

The  Computer  Mart 
624  West  Katella  -10 
Orange.  CA  92667 
(714)  633-1222 

Byte  Shop 
496  South  Lake  Ave. 
Pasadena,  CA  91101 
(213)  684-3311 

Micro-Computer 
Application  Systems 
2322  Capitol  Avenue 
Sacramento.  CA  95816 
(916)  443-4944 

The  Computer  Store 
of  San  Francisco 
1093  Mission  Street 
San  Francisco.  CA  94103 
(415)  431-0640 

Byte  Shop 

321  Pacific  Ave. 

San  Francisco,  CA  94111 

(415)  421-8686 


The  Byte  Shop 
2626  Union  Avenue 
San  Jose,  CA  951 24 
(408)  377-4685 

The  Computer  Room 
124H  Blossom  Hill  Rd. 
San  Jose,  CA  95123 
(406)  226-8383 

The  Byte  Shop 
509  Francisco  Blvd. 
San  Rafael,  CA  94901 
(415)  457-9311 

The  Byte  Shop 
3400  El  Camino  Real 
Santa  Clara,  CA  95051 
(408)  249-4221 

Recreational  Computer 
Centers 

1324  South  Mary  Ave. 
Sunnyvale,  CA  94087 
(408)  735-7480 

Computer  Components 
5848  Sepulveda  Blvd. 
Van  Nuys,  CA  91411 
(213)  786-7411 

The  Byte  Shop 
2989  North  Main  St. 
Walnut  Creek,  CA  94596 
(415)  933-6252 

Byte  Shop 
14300  Beach  Blvd. 
Westminster,  CA  92683 
(714)  894-9131 

COLORADO 

Byte  Shop 
2040  30th  St. 
Boulder,  CO  80301 
(303)  449-6233 

Byte  Shop 
3464  S.  Acoma  St. 
Englewood,  CO  80110 
(303)  761-6232 

FLORIDA 

Byte  Shop  of  Miami 
7825  Bird  Road 
Miami,  FL  33155 
(305)  264-2983 

Microcomputer 
Systems  Inc. 
1 44  So.  Dale  Mabry  Hwy. 
Tampa,  FL  33609 
(813)  879-4301 

GEORGIA 

Atlanta  Computer  Mart 
5091 -B  Buford  Hwy. 
Atlanta,  GA  30340 
(404)  455-0647 

ILLINOIS 

Champaign  Computer 

Company 

318  N.  Neil  Street 

Champaign,  IL  61820 

(217)  359-5883 

itty  bitty  machine  co. 
1316  Chicago  Ave, 
Evanston,  IL  60201 
(312)  328-6800 


itty  bitty  machine  co. 
42  West  Roosevelt 
Lombard,  IL  60148 
(312)  620-5808 

INDIANA 

The  Data  Domain 
406  So.  College  Ave. 
Bloomington,  IN  47401 
(812)  334-3607 

The  Byte  Shop 
5947  East  82nd  St. 
Indianapolis,  IN  46250 
(31 7)  842-2983 

Computers  Unlimited 
7724  East  89th  Street 
Indianapolis,  IN  46256 
(317)  849-6505 

The  Data  Domain 
7027  N.  Michigan  Rd, 
Indianapolis,  IN  46268 
(317)  251-3139 

IOWA 

The  Computer  Store 
of  Davenport 
616  West  35th  Street 
Davenport,  IA  52806 
(31 9)  386-3334 

KENTUCKY 

The  Data  Domain 
3028  Hunsinger  Lane 
Louisville,  KY  40220 
(502)  456-5242 

MICHIGAN 

The  Computer  Store 

of  Ann  Arbor 

310  East  Washington 

Ann  Arbor,  Ml  48104 

(313)  995-7616 

Computer  Mart 
ot  Royal  Oak 
1800W.14Mi!e  Rd, 
Royal  Oak,  Ml  48073 
(313)  576-0900 

General  Computer  Store 
2011  Livernois 
Troy,  Ml  48084 
(313)  362-0022 

MINNESOTA 

Computer  Depot.  Inc. 
351 5  W.  70th  St. 
Minneapolis,  MN  55435 
(612)  927-5601 

NEW  JERSEY 

Hoboken  Computer  Works 
No.  20  Hudson  Place 
Hoboken,  NJ  07030 
(201)  420-1644 

The  Computer  Mart 
of  New  Jersey 
501  Route  27 
Iselin,  NJ  08830 
(201) 283-0600 


NEW  YORK 

The  Computer  Mart 

of  Long  Island 

2072  Front  Street 

East  Meadow,  L.I.  NY  11554 

(516)  794-0510 

The  Computer  Shoppe 
444  Middle  Country  Rd. 
Middle  Island.  NY  11953 
(51 6)  732-4446 

The  Computer  Mart 
of  New  York 
118  Madison  Ave. 
New  York,  NY  10001 
(212)  686-7923 

The  Computer  Corner 
200  Hamilton  Ave. 
White  Plains,  NY  10601 
(914)  949-3282 

OHIO 

Computer  Mart  of  Dayton 
2665  S.  Dixie  Ave. 
Dayton,  OH  45409 
(513)  296-1248 

OREGON 

Byte  Shop  Computer  Store 
3482  SW  Cedar  Hills  Blvd. 
Beaverton,  OR  97005 
(503)  644-2606 

The  Real  Oregon 
Computer  Co. 
205  West  1 0th  Ave. 
Eugene,  OR  97401 
(503)  484-1 040 

Byte  Shop  Computer  Store 
2033  SW  4th  Ave. 
Portland,  OR  97201 
(503)  223-3496 

PENNSYLVANIA 

Byte  Shop  of 
Delaware  Valley 
1045  Lancaster  Pike 
Bryn  Mawr,  PA  19010 
(215)  525-7712 

RHODE  ISLAND 

Computer  Power,  Inc. 
M24  Airport  Mall 
1800  Post  Rd. 
Warwick,  Rl  02886 
(401)  738-4477 

TEXAS 

Computer  World 
926  N.  Collins 
Arlington.  TX  76011 
(817)  469-1502 

Byte  Shop 
3211  Fondren 
Houston.  TX  77063 
(713)  977-0664 

Computertex 
2300  Richmond  Ave. 
Houston,  TX  77006 
(713}  526-3456 


Interactive  Computers 
7646'/2  Dashwood  Rd. 
Houston,  TX  77036 
(713)  772-5257 

Neighborhood  Computer 

Store 

-20  Terrace  Shopping  Center 
4902  -  341h  Street 
Lubbock,  TX  79410 
(806)  743-2787 

The  Micro  Store 
634  So.  Central 
Expressway 
Richardson,  TX  75080 
(214)  231-1096 

VIRGINIA 

The  Computer  Systems 
Store 

1984  Chain  Bridge  Rd. 
McLean,  VA  22101 
(703}  821-8333 

Media  Reactions  Inc. 
11303  South  Shore  Dr. 
Reston,  VA  22090 
(703)  471-9330 

The  Home  Computer  Cente  r 
2927  Virginia  Beach  Blvd. 
Virginia  Beach,  VA  23452 
(804)  340-1977 

WASHINGTON 

Byte  Shop  Computer  Store 
14701  N.E.  20th  Ave. 
Bellevue,  WA  98007 
(206)  746-0651 

The  Retail  Computer  Store 
410  N.E.  72nd 
Seattle,  WA  98115 
(206)  524-4101 

WISCONSIN 

Madison  Computer  Store 
1910  Monroe  St. 
Madison,  W]  53711 
(608)  255-5552 

The  Milwaukee 
Computer  Store 
6916  W.  North  Ave. 
Milwaukee,  Wl  53213 
(414)  259-9140 

CANADA 

Trintronics 
160  Elgin  St. 
Place  Bell  Canada 
Ottawa,  Ontario  K2P  2C4 
(613)  236-7767 

First  Canadian 
Computer  Store  Ltd. 
44  Eglinton  Ave.  West 
Toronto,  Ontario  M4R 1A1 
(41 6)  482-8080 

The  Computer  Place 
166  Queen  St.  West 
Toronto,  Ontario  M5V  1Z1 
(41 6)  596-0262 

Pacific  Computer  Store 
4509-11  Rupert  St, 
Vancouver,  B.C.  VSR  2J4 
(604)  438-3282 
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The  end  of  Kit- Kits. 

The  end  of  bad  solder  joints,  heat  damaged 
components  and  sick  IC's.  Introducing  the 
Semikit  Item  1,  a  16KR A  Memory  Board/369. 


Let's  face  it.  Loading  and 
soldering  PC  Boards  is  not  much  fun 
for  the  kit  builder.  Even  more 
important,  it's  the  place  where  most 
of  the  trouble  gets  introduced.  The 
real  fun  and  education  comes  in 
running  and  testing  boards. 

Now  the  Semikit  with  fully 
tested  IC's. 

At  the  price  of  a  kit.  Processor 
Technology  Corporation  introduces 
the  Semikit.  It's  a  fully  stuffed, 
assembled  and  wave  soldered  PC 
Board  loaded  with  IC's  that  have 
gone  through  Q.C.  and  final  check- 
out (a  first  in  the  industry). 

We  leave  you  the  fun  of  testing 
with  our  fully  documented  set  of 
instructions.  We  do  the  production 
tasks  of  loading,  wave  soldering  and 
inspecting  the  boards.  You  do  the 
more  interesting  and  time 
consuming  chore  of  testing  and 
buming-in  the  boards. 

The  result  is  one  sweet  deal  for 
both  of  us.  You  get  a  board  where 
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the  primary  causes  of  damage  (poor 
solder  joints,  excess  solder  and  bad 
IC's)  are  virtually  eliminated.  You 
get  a  board  of  highest  professional 
quality.  And  we  get  the  business! 

The  16KRA  Memory  Board's 
at  your  dealer  now. 

Your  Processor  Technology 
dealer  has  the  first  Semikit,  a 
16KRA  Memory  Board,  in  stock  and 
ready  to  go  right  now.  You  can 
take  it  home  tonight  for  $369  as  a 
Semikit  or  for  S399  fully  assembled, 
tested  and  burned-in. 

You'll  have  a  16,384  byte  memory 
with  a  better  price  performance 
ratio  than  anything  on  the  market 
today.  Now  you  can  afford  to  add 
quality,  high  density  memory  to  your 
system  for  remarkably  little.  And 
you  can  add  enough  to  solve  com- 
plex computing  problems  right  in 
the  main  frame. 

The  memory  features  invisible 
refresh.  There's  no  waiting  while  the 
CPU  is  running.  Worst  case  access 
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time  is  400  nsec.  Each  4.096  word 
block  is  independently  addressable 
for  maximum  system  flexibility. 
Power  is  typically  5  watts,  the 
same  as  most  single  4K  memory 
modules.  Back-up  power  connection 
is  built-in. 

Other  Semi's  are  coming 
your  way. 

The  16KRA  Memory  is 
Processor's  first  step  in  adding  more 
fun,  capability  and  reliability  to 
your  computer  system  at  lower  cost. 
Other  modules  are  on  the  way  to 
your  dealer  now.  Come  on 
down  today. 

Or  you  may  contact  us  directly. 
Please  address  Processor 
Technology  Corporation,  Box  G, 
7100  Johnson  Industrial  Drive, 
Pleasanton,  California  94566. 
Phone  (415)  829-2600. 

ProcessorTechnology 
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By  Elliott  MacLennon,  J.D. 
Stephan  Murtha 


This  column  is  the  second  of  two 
on  raising  capital  for  the  business. 
The  first  dealt  briefly  with  the  two 
basic  ways  of  financing  a  business, 
debt  and  equity,  and  talked  briefly 
about  the  tax  and  security  laws  re- 
lating to  them.  This  column  has  a 
more  strategic  emphasis  in  that  we 
will  try  to  give  some  sources  of 
capital  for  the  business,  and  the 
best  method  to  approach  these 
sources. 

There  are  some  general  consider- 
ations which  should  be  taken  care  of 
before  approaching  anyone  for  capi- 
tal. The  thoroughness  with  which 
you  attend  to  these  requirements 
may  make  the  difference  between 
having  investors  and  not  having  in- 
vestors. 

The  first  step  is  to  make  out  a 
business  plan.  You  must  decide 
what  you  are  going  to  make,  to 
whom  you  are  going  to  sell  it,  for 
how  much  is  it  going  to  sell.  It  must 
be  determined  what  plant  and  equip- 
ment are  necessary  to  make  your 
product,  how  many  employees  will 
you  need,  where  you  will  locate  your 
place  of  business.  You  must  also 
make  some  financial  projections 
such  as  an  initial  balance  sheet  and 
pro  forma  income  statements  for  as 
far  as  you  can  reasonably  foresee  in 
the  future.  In  short  you  must  think  of 
and  have  a  documented  answer  to 
every  question  an  investor  might 
have,  before  you  talk  to  your  poten- 
tial investors. 

There  are  a  number  of  people  who 
could  help  you  with  this  project.  The 
first,  and  most  important  is  your  at- 
torney. A  good  attorney,  specializing 
in  business  law,  will  have  experience 
in  this  matter.  If  you  have  not 
chosen  the  nearest  state  or  federal 
penitentiary  for  the  headquarters  of 
your  new  business,  his  advice 
should  be  sought  out  first,  since 
failure  to  complete  certain  require- 
ments before  soliciting  investors 
can  put  you  in  violation  of  federal 


and  state  securities  laws. 

The  next  person  is  your  account- 
ant. For  purposes  of  drafting  a 
business  plan,  an  accountant  who 
does  the  books  for  small  businesses 
should  be  sought  out.  A  CPA  is  typi- 
cally involved  in  tax  planning  and 
preparing  financial  statements  and 
is  not  involved  in  the  daily  operation 
of  the  business.  It  may,  however,  be 
helpful  to  have  a  CPA  check  over 
and  approve  the  tax  and  financial 
aspects  of  the  final  plan. 

The  final  source  would  be  the 
many  federal,  state,  and  local 
government  agencies  set  up  to  aid 
small  business.  These  range  from 
the  Small  Business  Administration 
on  the  federal  level,  to  business 
development  agencies  run  by  cities 
and  counties  to  promote  the  devel- 
opment of  industry  in  their  area. 
Also,  don't  overlook  private  organi- 
zations. For  example,  in  our  area, 
the  American  Jewish  Congress  has 
an  Experience  Reserve  Bank  in 
which  professionals  in  the  area  vol- 
unteer their  time  and  expertise  to 
help  small  businesses  get  started 
and  grow.  There  are  numerous 
organizations  like  this  all  over  the 
country. 

There  are  many  sources  of  inves- 
tors for  the  small  business.  These 
sources  all  have  different  objectives 
and  requirements  which  may  dictate 
which  sources  should  be  approached, 
and  in  what  order.  However,  all  of 
these  sources  should  be  looked  into 
so  that  the  maximum  amount  of 
capital  may  be  secured  at  the  most 
attractive  terms.  Your  potential 
sources  of  capital  will  fall  into  one 
of  the  following  categories: 

1.  Self  Funding 

2.  Friends,  Relatives,  etc. 

3.  Venture  Capital  Companies 

4.  Governmental  Development 
Programs 

5.  Institutional  Investors 

The  remainder  of  this  column  will 
deal  with  each  of  these  categories 


individually  to  discuss  the  pros  and 
cons  of  each  of  these  possible 
sources. 

self  funding:  Self  funding,  or 
bootstrapping,  is  the  most  common 
method  of  funding  a  new  business, 
and  yet  most  businesses  adopt  it 
not  by  plan  but  by  accident.  By 
breaking  the  company  into  product 
lines  and  using  the  profits  from  the 
previous  product  to  finance  the  next 
product,  a  company  can  build  itself 
up  to  a  good  size.  By  outlining  the 
eventual  products  you  want  to  pro- 
duce, and  determining  the  best 
order  from  a  financial  point  of  view, 
it  may  be  then  possible  to  rearrange 
the  order  and  create  capital. 

As  with  all  other  methods  of  financ- 
ing a  business,  self  funding  has  its 
pros  and  cons.  In  terms  of  control  it 
is  the  best  possible  way  to  go  from 
the  owner's  point  of  view.  There  are 
no  outsiders  to  please  and  no  spe- 
cial rules  and  regulations  with 
which  to  contend.  The  only  draw- 
back in  this  method  —  with  the  ex- 
ception of  a  very  few  businesses  — 
it  will  not  generate  enough  capital 
and  at  some  time  or  another,  addi- 
tional methods  must  be  used  in 
order  to  get  the  capital  which  the 
business  will  need  to  survive. 

FRIENDS,  RELATIVES,  ETC.:  This  is  the 

second  most  common  source  of 
capital  for  the  new  business.  The 
business  owners  will  call  upon  peo- 
ple they  know  either  to  lend  money 
or  become  investors  in  the  busi- 
ness. This  can  be  an  excellent 
source  of  capital  for  the  new 
business.  This  often  makes  avail- 
able capital  that  would  not  have 
been  made  available  by  investors 
who  did  not  personally  know  the 
principals.  As  with  any  other  in- 
vestor, the  decision  must  be  made 
whether  this  money  should  be  taken 
as  debt  or  equity,  and  the  factors 
discussed  in  the  previous  column 
apply  to  this  discussion. 
At  this  point  a  word  of  caution  is 
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in  order.  When  dealing  with  friends 
and  relatives,  utmost  care  must  be 
taken  to  insure  that  no  corners  are 
cut  when  setting  up  the  business 
plan  and  the  operations  in  the  early 
stages.  Since  statistically  your  busi- 
ness will  not  make  it,  and  your  in- 
vestors will  lose  their  money,  any 
detail  missed  along  the  way  could 
later  become  a  point  of  contention 
which  could  put  a  serious  strain  on  a 
personal  relationship.  It  is  best  to 
have  an  independent  attorney  or  ac- 
countant, someone  not  working  for 
anyone  involved  with  the  business, 
audit  the  progress  of  the  formation 
to  avoid  possible  future  problems  of 
this  ilk.  Another  potential  problem  in 
dealing  with  people  you  know  is  to 
make  sure  that  if  there  is  an  equity 
offering,  that  these  people  have  the 
business  sophistication  to  pass  the 
state  and  federal  securities  laws 
dealing  with  this  form  of  wealth. 

VENTURE  CAPITAL  COMPANIES:  There 

are  approximately  one  thousand 
venture  capital  companies  in  the 
United  States.  They  are  made  up  of 
companies  which  use  exclusively 
private  funds,  or  are  financed  with  a 
combination  of  both  private  and 
public  funds  (Small  Business  Invest- 
ment Companies,  etc.).  Venture 
capital  firms  will  usually  require  a 
strictly  equity  position  in  a  new  firm; 
they  usually  reserve  their  debt  in- 


vestments for  older,  more  stable 
firms.  A  source  of  information  on 
venture  capital  firms  is  in  Rubel, 
Guide  to  Venture  Capital  Sources 
(3rd  ed.  1974).  Each  company  has  its 
own  policy  on  conditions  under 
which  they  will  invest,  but  generally 
it  can  be  said  they  will  keep  a  close 
eye  on  the  firm  and  its  progress. 

GOVERNMENT  DEVELOPMENT  PRO- 
GRAMS; Numerous  government  agen- 
cies have  been  set  up  to  aid  the 
small  business.  Probably  the  best 
known  is  the  Small  Business  Admin- 
istration, but  there  are  also  many 
state  and  local  agencies  which  at- 
tempt to  foster  business  develop- 
ment. Typically  they  can  provide 
three  resources  to  the  small  busi- 
ness. Many  of  them  will  loan  money 
directly  to  the  business  if  it  meets 
certain  qualifications.  If  it  will  not 
loan  money  it  may  be  willing  to  guar- 
antee a  loan  with  a  local  bank.  The 
final  resource  is  technical  informa- 
tion on  a  wide  variety  of  subjects  of 
interest  to  the  small  business. 

All  of  these  agencies  have  require- 
ments which  must  be  met  in  order 
for  money  to  be  lent  or  a  loan  guar- 
anteed. While  these  agencies  can  be 
a  source  of  capital  for  a  firm,  often 
considerable  red  tape  is  involved. 
Also,  many  firms  in  the  formation 
stages  have  difficulty  meeting  eligi- 


bility requirements.  Despite  these 
problems,  a  thorough  survey  of 
government  agencies  makes  sense 
for  the  smalt  business  in  need  of 
capital. 

INSTITUTIONAL   INVESTORS:  Banks, 

commercial  finance  companies  and 
other  institutional  investors  are  a 
major  source  of  private  financing. 
Capital  from  these  sources  usually 
comes  in  the  form  of  direct  loans, 
either  to  the  business  itself  or  to  the 
owners  in  the  form  of  loans  which 
are  then  invested  in  the  business. 
Usually  all  loans  must  be  secured, 
with  personal  or  business  assets. 
Again,  each  company  has  its  own 
policy  as  to  the  amount  of  loans, 
duration,  amount  of  collateral  re- 
quired. There  are  differences  in  com- 
panies so  talk  to  a  number  of  them. 

All  businesses  need  capital  to 
one  degree  or  another.  By  careful 
planning  and  negotiation  it  is  pos- 
sible to  secure  the  capita)  your  busi- 
ness needs  without  giving  up  too 
much  control  over  your  business. 
However,  in  order  to  accomplish 
this  you  must  be  aware  of  who  your 
potential  investors  are  and  what 
they  want  in  return  for  their  money. 
With  this  information  in  hand  you 
should  be  able  to  attract  the  capital 
you  need,  at  terms  consistent  with 
your  objectives. 
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■%  THE  VECtCR  1  -  0+ 

Reset  and  Go 

PROM/RAM 

BOARD 

from 

\  VbClCH  CRAPhiC  I 


logic 


PROM:  Space  for  2K  bytes,  1702A. 
bootstrap  loaders  and  monitors. 

RAM:  IK  bytes,  2102LIPC,  450  ns,  low 
power.  NO  NEED  TO  RELOCATE  STACK 
WHEN  ADDING  MEMORY. 

CIRCUITRY:  Replaces  memory  write 
on  ALTAIR™  and  Imsai  front  panels. 

REGULATORS:  Two  regulators.  No  need  for 
regulated  power  supply. 

JUMP-ON-RESET:  PROM  program  execu- 
tion starts  at  any  location  in  memory  without 
interfering  with  programs  in  any  other  por- 
tion of  memory. 

S-100  BUS;  +8  and  -16  VDC;  P/C  BOARD 
SOLDER  MASKED  BOTH  SIDES  WITH 
PLATED  THROUGH  HOLES;  ALL  SOCKETS 
INCLUDED. 

OPTIONAL  FIRMWARE:  512  byte  monitor 
for  use  with  Tarbell  tape  interface  on  2, 
1702A  PROMs. 

PROM/RAM  KIT  WITHOUT  PROMS 

+  OPTION  A  -  SIO  Rev.  1  or  3  P  +  S 
+  OPTION  B-2SIO  (MITS) 
+  OPTION  C  -  SIO  2  (IMSAI) 

+  OPTION  D  -  Poly  Video  Interface 

(Includes  Video  Driver) 

California  residents  please  add  6%  tax. 

IMMEDIATE  DELIVERY  FROM  FACTORY 
OR  YOUR  LOCAL  COMPUTER  STORE 


£03  G3APHC  inc. 


790  HAMPSHIRE  ROAD,  A  &  B  ■  WESTLAKE  VILLAGE, 
CALIFORNIA  91 361  -(805)497-0733 


$  89 
$129 
$129 
$129 
$159 
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By  Merl  Miller 


HOW  TO  WRITE  AN  ARTICLE 

How  would  you  like  to  be  rich  and 
famous?  Well,  .  .  .  would  you  settle 
for  a  slight  increase  in  your  income 
and  a  recognizable  name  among 
small  computer  enthusiasts?  You 
can  do  it  by  writing  articles  for 
magazines  like  INTERFACE  AGE. 
The  pay  is  not  great  but  it's  worth 
the  effort.  I  am  going  to  give  you  a 
set  of  steps  to  follow  that  will  help 
you  research  and  develop  your  arti- 
cle. If  you  follow  these  steps,  I  can't 
guarantee  you  will  be  able  to  sell  it, 
but  I  can  guarantee  you  will  get  it 
written  and  some  editor  will  review  it. 

Let's  start  with  the  basics.  What 
should  you  write  about?  What  do 
you  know?  You  may  be  saying  to 
yourself,  "not  much."  Okay,  but 
what  were  you  just  explaining  to 
your  friend  in  the  computer  club? 
Was  it  a  chess  program,  a  method  of 
soldering  without  burning  your 
fingers,  a  method  of  converting  oc- 
tal to  binary,  or  ...  ?  Any  of  these 
ideas  can  be  turned  into  a  useful 
and  informative  article. 

Another  good  source  of  ideas  are 
the  magazines  themselves.  Pick  out 
ten  interesting  articles  and  ask  your- 
self the  following  questions  about 
each  one:  Can  I  write  an  article  like 
this?  What  did  the  author  omit? 
What  can  be  expanded?  Can  it  be 
written  at  a  higher  technical  level?  A 
lower  technical  level?  Can  it  be  writ- 
ten from  a  different  viewpoint? 

Once  you  have  your  idea,  you  are 
ready  to  start  writing.  I  follow  these 
12  steps: 

1.  Make  a  list  of  topics  and 
ideas.  Jot  down  everything 


that  comes  to  mind.  Don't 
worry  about  order. 

2.  Write  a  rough  outline.  Sort 
your  topics  and  ideas  into 
some  kind  of  order. 

3.  Write  a  good  outline.  Now  try 
to  put  your  topics  and  ideas 
into  a  useable  form.  Pay  par- 
ticular attention  to  details. 
Throw  out  topics  that  don't 
apply  and  add  new  ones. 

4.  Write  a  rough  draft.  Before 
you  start  on  your  rough  draft, 
do  two  things  —  read  your 
outline  carefully  and  put  it 
away.  Do  not  refer  to  you  rout- 
line  or  your  notes  while  you 
are  writing  the  rough  draft. 
Just  let  it  flow.  You  will  be 
surprised  at  how  well  it  goes. 

5.  Revise  the  rough  draft.  Now 
you  can  refer  to  your  outline 
and  your  notes.  Carefully  go 
through  your  draft  adding 
comments,  correcting  gram- 
mar and  spelling  and  deleting 
superfluous  material.  Edit 
and  correct  all  technical 
material. 

6.  Write  a  second  draft.  Start 
with  the  first  word  of  the  first 
sentence  and  rewrite  the  en- 
tire article.  You  can  refer  to 
the  rough  draft  when  neces- 
sary. 

7.  Do  a  line-by-line  revision  of 
the  second  draft.  Consider 
each  sentence  by  itself.  Can 
it  be  improved?  How?  Is  the 
sentence  really  necessary? 
Does  it  lead  logically  into  the 
next  sentence? 

8.  Write  the  final  draft.  Do  a 


total  rewrite  of  the  second 
draft  and  type  it. 
9.  Edit  and  revise  the  final  draft. 

10.  Do  a  line-by-line  revision  of 
the  final  draft. 

11.  Retype  and  proof  the  final 
draft.  An  effective  way  to  proof 
is  to  read  in  "sentence 
reverse"  order.  Read  the  last 
sentence  of  the  article  first, 
the  second  to  last  sentence 
next,  and  so  on. 

12.  Retype  (if  necessary},  insert 
photos,  drawings  and  print- 
outs and  submit. 

This  gives  you  the  method,  so 
let's  turn  our  attention  to  the  "how 
to."  Most  personal  computing  ar- 
ticles are  of  a  "how  to"  nature. 
There  are  some  fundamental  rules 
to  follow  when  writing  this  type  of 
article.  The  most  important  are  — 
your  directions  must  be  absolutely 
clear  and  they  must  work  for 
anyone,  anywhere.  The  following  in- 
structions may  not  be  applicable  to 
every  situation,  but  it  is  a  good  idea 
to  follow  them  whenever  possible. 

First  Paragraph:  Name  your  sub- 
ject immediately  and  give  your 
reader  some  reasons  for  wanting  to 
read  the  article.  Follow  this  with  a 
list  of  reasons  your  reader  will  want 
to  do  it  your  way. 

Second  Paragraph:  Make  a  list  of 
everything  he  will  need  to  complete 
the  project,  run  the  program,  etc.  If 
you  are  assuming  some  fundamen- 
tal knowledge  (for  instance,  pro- 
gramming ability  in  BASIC)  provide 
some  reference  sources.  If  special 
equipment  or  tools  are  required  give 
their  approximate  cost. 

Third  Paragraph  and  beyond:  Start- 
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ing  with  the  first  step,  explain  all  the 
procedures  involved.  Use  the  pre- 
sent tense  and  end  on  a  high  point. 
A  good  ending  is  as  important  as  a 
good  opening.  Re-emphasize  the 
highlights  of  your  article. 

There  are  a  few  mechanical 
requirements  you  should  observe. 
First,  your  manuscript  should  be 
typed,  double-spaced,  on  a  good 
white  bond  paper.  It  should  be  at 
least  three  typewritten  pages.  Put 
your  full  name  and  address  in  the 
upper  left  corner  of  the  first  page 
and  your  last  name,  the  title  of  the 
article,  and  page  number  in  the  up- 
per left  corner  of  succeeding  pages. 
If  part  of  your  article  contains  copy- 
righted material,  you  must  have  per- 
mission of  the  copyright  holder  to 
use  it.  Your  permission  has  to  be  for 
worldwide  rights  for  the  first  print- 
ing and  all  reprints. 

Line  drawings  and  other  "art" 
work  present  special  problems  for 
the  magazine.  Line  work  is  generally 
redone,  so  it  need  not  be  in  final 
form  but  it  must  be  understandable. 
If  you  can't  draw,  supply  a  written 
description  with  the  drawings.  (Dear 
Magazine  Artist,  The  funny  looking 
box  with  the  dots  in  it  is  a  micro- 
computer, the  wiggly  lines  are 
fingers.)  Photographs  should  be  in- 
cluded if  at  all  possible.  The  best 
photo  is,  of  course,  an  8  x  10  glossy, 
but  you  can  submit  your  own.  Make 
sure  everything  is  clear  and  in  focus. 
A  simple  test  is  to  hold  the  photo  at 
arm's  length  and  look  at  it  carefully. 
This  test  works  even  better  with 
computer  printouts.  If  the  printout 
can  be  read  from  a  distance  of  a 
couple  of  feet,  it  will  probably  repro- 
duce in  the  magazine.  Printouts  are 
reproduced  from  copy  supplied,  so 
be  sure  to  send  a  good  copy.  Use  a 
high  quality  white  paper  and  a  new 
ribbon. 

Now  then,  are  you  ready  to  get 
started?  Remember  these  things: 

1.  Find  ideas  whereveryou  can. 

2.  Follow  the  12  steps  of  article 
writing. 

3.  Explain  what  you  are  doing  and 

why. 

4.  Use  a  good  opening  and  closing. 
Next  month,  article  writing,  part  2. 

We'll  talk  about  such  things  as  re- 
search, reference  sources,  queries, 
etc.  Thanks  for  reading  this  far. 


For  your  reference,  here  are  the  ad- 
dresses of  three  publishers; 
Hayden  Book  Co.,  Inc.,  50  Essex  St., 

Rochelle  Park,  NJ  07662,  Attn:  Editor, 

Computer  Sciences 
Prentice-Hall,  Inc.,  Englewood  Cliffs, 

NJ  07632,  Attn:  Paul  Becker,  Editor, 

Computer  Sciences  &  Engineering 
Tab  Books,  P.O.  Box  40,  Blue  Ridge 

Summit,  PA  17214,  Attn:  Charles 

Buffington. 

—Editor 


"It's  been  like  that  ever 
since  we  let  it  analyze 
the  data  from  the 

sex  survey." 
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Mini  Micro,  j 
Maxi  Savings.  I 


The  Mini-Micro 
Designer  -  a  *H 
complete  microcom- 
puter system  for  just 
$830.50!* 

Here's  the  real  thing  -  a 
microprocessor  that  takes  you 
right  to  "real  world"  situations 
for  about  half  the  price  of 
other  systems. 
With  our  hardware,  you'll 
receive  the  most  complete 
software  package  in  the  busi- 
ness. 700  pages  of  clear 
instruction,  written  by  Rony, 
Larsen,  Titus  -  famous  for 
their  BUGBOOKS" .  Designed 
to  show  you  how  to  get  your 
MMD-1  up  and  working  even 
if  you  have  no  prior  knowledge 
of  digital  electronics. 
With  our  MMD-1  and  M/l  board 
combination  you'll  get  all  of 
the  interfacing  hardware  you 
need,  without  costly  extras. 
•Suggested  resale  price  (U.S.A.). 


Here's  what  we  pack  in 
for  $830.50: 

2.5K  RAM  ...  1.5KPROM 
(special  D-Bug,  Monitor  and 
Keyboard  Interpreter)  . . . 
Audio  Cassette  Interface  . . . 
TTY  Interface  . . .  Built-in 
Keyboard  for  Control  and 
Data  Entry  . .  Direct  Access 
to  latched  ports  . . .  Built-in 
Breadboarding  Capability  . . . 
Single  Step  Option  . . .  Moni- 
tors for  Address  and  Data 
Busses.  And  more. 
Best  of  all,  it's  on  the  shelf  at 
your  computer  store  now. 
Write  us  for  an  info-packed 
brochure  and  the  name  of  the 
dealer  nearest  you. 

Dealer  inquiries  invited. 
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E&L  INSTRUMENTS,  INC. 

61  First  Street,  Derby,  Conn.  0641 8 
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. .  .  FROM  THE 
FOUNTAINHEAD 


By  Adam  Osborne 


■  * 


The  Heath  Company  has  made  its 
formal  microcomputer  kit  announce- 
ments; and  with  a  lot  less  fanfare, 
Radio  Shack  has  also  introduced  a 
hobby  computer  —  the  TRS  80. 

For  those  of  you  who  might  have 
been  out  of  the  country  for  the  last 
two  months,  the  Heath  Company  is 
going  to  sell  8080A  and  LSI-11- 
based  microcomputer  kits  through 
their  chain  of  Heath  Kit  stores.  So 
far  we  have  seen  a  small  part  of  the 
eventual  offering.  Paper  tape  and 
cassette  drive  peripherals  are 
already  available  but  floppy  discs 
are  yet  to  come,  along  with  floppy 
disc  operating  system  software  and 
applications  programs. 

Radio  Shack  has  the  TRS  80,  a 
Z-80-based  microcomputer  system 
with  which  they  have  made  a  very 
low  key  entry  into  the  microcom- 
puter market.  Rather  than  selling 
their  microcomputer  kits  as  just 
another  product  for  the  vast  number 
of  Radio  Shack  stores,  a  new  com- 
pany has  been  formed  —  Tandy 
Computers.  (Radio  Shack  is  a  sub- 
sidiary of  the  Tandy  Corporation).  So 
far  there  is  just  one  Tandy  Computer 
store  in  Fort  Worth,  Texas;  it  is  be- 
ing run  by  Don  French.  Presumably 
if  this  one  store  does  well  the  chain 
will  expand. 

You  will  be  able  to  buy  TRS  80 
microcomputers  in  Radio  Shack 
stores  as  well  as  in  Tandy  Computer 
stores.  However  there  will  be  a  dif- 
ference in  approach.  In  Tandy  Com- 
puter stores  you  will  find  the  TRS  80 
along  with  other  selected  micro- 
computers and  peripheral  lines  — 
much  like  any  other  microcomputer 
store.  You  will  also  find  knowledge- 
able personnel  and  customer  assist- 
ance available  at  Tandy  Computer 
stores.  Radio  Shack  stores,  in  con- 
trast, will  sell  only  Radio  Shack  pro- 
ducts. Also  Radio  Shack  stores 
themselves  will  fall  into  two  cate- 
gories. Approximately  100  Radio 
Shack  stores  (this  is  a  very  small 
number)  will  have  TRS  80  micro- 
computers on  display  and  will  offer 
a  limited  amount  of  customer 
assistance.  The  vast  majority  of 
Radio  Shack  stores  will  have  no 
microcomputers  on  display  and  will 
offer  no  assistance  to  customers.  At 
these  stores  you  can  buy  out  of  the 
Radio  Shack  catalog  and  that  is  it. 

I  suspect  that  a  great  deal  of 
unevenness  will  develop  among  Radio 
Shack  stores  with  regards  to  their 
handling  of  microcomputer  products. 
I  recently  received  a  letter  from  Mr. 
E.G.  Perry  who  runs  Radio  Shack 
store  #7082  in  Palm  Springs,  Califor- 
nia. Mr.  Perry  wrote  me  a  very  enthu- 
siastic and  well-informed  letter 
which  indicates  that  his  store  plans 
on  doing  much  more  than  peddling 
merchandise  out  of  a  catalog. 


Tandy  made  a  wise  decision  not 
to  sell  microcomputer  systems 
through  all  Radio  Shack  outlets.  The 
thousands  of  Radio  Shack  outlets 
are  geared  to  selling  low  cost  con- 
sumer electronics  using  an  unso- 
phisticated sales  force,  the  vast  ma- 
jority of  whom  probably  know 
nothing  about  computers.  Had 
Radio  Shack  tried  to  sell  microcom- 
puter systems  the  way  it  sells 
digital  clocks  and  transistors,  six 
months  of  mismerchandising  would 
have  given  the  whole  operation  such 
a  sour  public  image  that  Tandy 
would  have  looked  back  on  micro- 
computers as  a  bad  dream.  By  doing 
only  as  much  as  they  can  do,  and  by 
doing  it  well,  the  project  stands  a 
good  chance  of  success. 

There  are  far  fewer  Heath  Kit 
stores  than  there  are  Radio  Shack 
outlets;  in  fact  there  are  only  about 
50  Heath  Kit  stores  in  the  entire 
country.  Nevertheless  store  person- 
nel training  is  one  of  the  most 
serious  problems  that  the  Heath 
Company  has  had  to  face. 

In  all  of  this  there  is  a  perverse 
message  of  hope  for  the  existing 
computer  stores.  An  existing  store 
owner's  first  reaction  may  be 
dismay  at  the  thought  of  having  to 
compete  with  Heath  Kit  and  Radio 
Shack.  But  look  at  the  gamble  these 
companies  have  taken  selling 
unique  products  through  company 
stores.  Radio  Shack  is  at  the  present 
time  in  the  position  of  a  computer 
store  chain  which  has  invested  all 
the  money  it  takes  to  set  up  another 
IMSAI  or  Processor  Technology  — 
simply  to  have  a  product  for  sale.  It 
may  cost  anywhere  from  one  to  five 
million  dollars  to  develop  the  hard- 
ware and  software  of  one  complete 
microcomputer  system.  That  is  a 
great  deal  of  money,  money  which 
Heath  and  Radio  Shack  have  to  find, 
but  the  average  computer  retail 
outlet  does  not  have  to  worry  about: 
that  is  a  quantity  of  money  which 
must  be  recouped  as  profits  in  a 
very  short  space  of  time.  And  there 
is  the  key  to  the  whole  problem;  the 
Heath  Company  and  Tandy  Com- 
puters must  recoup  their  develop- 
ment expenses  very  quickly 
because  the  microcomputer  market 
is  one  that  will  not  stand  still. 

The  8080A  is  already  on  the  verge 
of  becoming  an  obsolete  micropro- 
cessor and  by  this  time  next  year  the 
8080A  may  be  completely  obsolete. 
Even  the  Z-80  will  have  a  relatively 
short  life.  In  October  Intel  will  pro- 
bably announce  the  8086,  their  new 
1 6-bit  microprocessor.  Shortly  there- 
after Zilog  will  announce  the  Z-800, 
their  16-bit  microprocessor.  Both  In- 
tel and  Zilog  16-bit  microprocessors 
will  probably  be  available,  in  quanti- 
ty, by  mid  1978.  But  we  do  not  have 
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to  look  for  new  announcements  to 
see  the  advent  of  the  16-bit  micro- 
processor; Texas  Instruments  is 
finally  stirring  themselves  to  sup- 
port the  TMS  9900  and  Fairchild  is 
now  shipping  the  9440  —  a  Nova 
1200  Central  Processing  Unit  on  a 
single  chip.  These  16-bit  micropro- 
cessors are  particularly  interesting 
to  people  who  plan  to  write  and  ex- 
ecute many  programs  —  and  that  is 
exactly  what  most  microcomputer 
store  customers  are  doing.  The 
LSI-11  Heath  Kit  is  the  only  Heath 
likely  to  remain  competitive  for  any 
length  of  time. 

Now  the  scenario  of  rapid  obso- 
lescence is  very  frightening  to 
manufacturers,  but  it  is  likely  to  be 
the  salvation  of  the  independent 
computer  store.  A  company  such  as 
Tandy  or  Heath  will  probably  get  out 
of  the  microcomputer  business  if 
they  introduce  one  or  two  systems 
too  late  to  recoup  their  losses.  After 
all,  what  guarantee  do  they  have 
they  they  will  not  make  the  same 
mistake  again  —  in  spades?  Now 
this  is  a  nightmare  that  visits  all 
hardware  manufacturers,  but  it  is  of 
no  concern  to  the  independent  com- 
puter store.  After  all,  if  one  micro- 
computer manufacturer  goes  out  of 
business  it  will  be  because  another 
manufacturer  introduced  a  better 
product.  The  independent  computer 
store  owner  is  in  the  position  of 
Nero  fiddling  while  Rome  burns. 
They  can  watch  from  the  sidelines 
and  remain  totally  unaffected.  And  if 
Tandy  Computers  end  up  as  just 
another  microcomputer  store  chain, 
they  will  have  no  significant  advan- 
tage over  existing  computer  stores. 

Meanwhile  in  order  to  compete 
most  effectively  the  independent 
computer  store  must  compete 
where  the  mass  merchandisers  are 
weakest  —  offering  total  systems  to 
end  users.  A  total  system  includes 
an  entire  microcomputer,  together 
with  programs  and  documentation. 
Programs  and  documentation  invari- 
ably will  have  to  be  customized.  But 
remember,  the  job  of  customizing 
software  and  preparing  documenta- 
tion should  be  left  to  independent 
consultants.  Computer  stores 
should  stick  to  selling  products  not 
services.  A  consultant  must  take 
responsibility  for  the  time  he 
spends  on  a  job.  If  a  computer  store 
hires  a  programmer  by  the  hour  then 
has  to  bid  a  fixed  price  for  the  pro- 
grammer's services,  the  store  is 
stuck  with  every  overrun;  and 
believe  me,  programming  jobs  over- 
run every  time.  The  solution  is  for 
each  store  to  have  available  a  small 
number  of  reliable  consultants  that 
they  can  recommend.  This  is  easy 
enough  for  individual  stores  to  do 


but  it  is  a  very  difficult  task  for  large 
corporations  with  many  outlets. 

Perhaps  it  is  time  for  computer 
stores  to  start  retailing  entire 
business  systems.  Promedics,  560 
San  Antonio  Road,  Suite  201A,  Palo 
Alto,  California  94306,  has  the  type 
of  system  I  am  thinking  of.  It  is  an 
Altair-based  system  that  does  book- 
keeping for  doctors,  lawyers  and 
similar  professional  offices.  Pro- 
viding there  is  enough  margin  in 
handling  this  kind  of  system,  if  is 
business  that  could  be  very  profit- 
able for  computer  stores  and  manu- 
facturers alike,  since  the  stores 
could  create  the  volume  which  the 
manufacturer  needs.  Customers 


would  also  be  happier  with  a  local 
resource  for  program  changes  and 
hardware  service.  In  fact,  hardware 
service  all  on  its  own  may  be  suffi- 
cient reason  for  small  companies  to 
rely  upon  computer  stores  as  their 
principal  outlets.  A  computer  store 
can  do  profitable  business  servicing 
systems  within  driving  range  of  their 
store.  A  manufacturer  will  quickly 
go  bankrupt  trying  to  fly  service 
technicians  all  over  the  country. 

For  the  software  consultant  who 
cannot  afford  to  buy  every  type  of 
microcomputer  system  that  needs 
programs,  operations  such  as  Ulinar 
Corporation,  also  known  as  the 
Branched  to  Page  22 


ALL  TOGETHER  NOW! 

The  acclaimed  Equinox  100®  mainframe  kit  ($799)  is  now 
a  complete  S-100  system. 

Because  now  there  is  an  Equinox  100®  I/O  interface  kit 
($120)  that  handles  the  hard  work  of  interfacing  all  your 
peripherals. 

And  Equinox  100®  4K  memory  kits  ($109).  Assembled  8K 
memory  boards  ($188).  EQU/ATE®  editor/assembler  and 
BASIC-EQ®  software  on  cassettes. 

It  all  goes  together.  It  all  works  together.  It's  all  together 
now  at  special  system  prices. 

See  The  Equinox  System®  at  your  local  computer  shop. 
Call  toll-free  to  800-648-5311.  BAC/MC  accepted.  Or  write 
Equinox  Division,  Parasitic  Engineering,  P.O.  Box  6314, 
Albany  California  94706. 
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Let's  talk  about  group  purchase 
programs  in  club  environments. 
Now  it  doesn't  take  a  genius  to  rec- 
ognize the  benefits  of  large  volume 
price  discounts  and  the  advantages 
of  buying  power  leverage,  but  when 
so  many  must  be  involved  can  there 
truly  be  a  real  savings?  What  kind 
of  question  is  this?  Of  course  there 
are  savings— just  because  someone 
in  the  club  must  administrate  the 
program  almost  on  a  4-6  hour  a  day 
basis,  buy  shipping  labels  and 
packaging  materials  for  those  who 
can't  make  it  into  the  monthly 
meetings,  run  to  the  post  office,  run 
his  own  telephone  expense  right 
through  the  ceiling,  worry  about  the 
accounting  of  dollars  and  in  which 
direction  they  went,  returning  defec- 
tive merchandise  for  the  club  mem- 
ber, keeping  track  of  more  credits 
and  debits,  and  last  but  not  least, 
where  did  theguy  go  who  cashed  the 
last  purchase  check  and  didn't  de- 
liver, leaving  everyone  on  the  hook? 

Now,  what  happens  to  the  club 
group  purchase  volunteer?  His  tele- 
phone is  ringing  off  the  hook 
because  of  delayed  deliveries, 
wrong  merchandise  received,  defec- 
tive merchandise  to  be  returned  and 
more  favors  requested. 

Do  you  know  that  that  club  group 
purchase  volunteer  has  to  be  one 
heck  of  a  swell  guy  to  take  all  those 
problems,  provide  all  of  the  informa- 
tion and  service  and  go  through  all 
of  the  pain  of  running  a  going  busi- 


ness for  free?  You  might  thank  his 
wife  or  girl  friend  because  no  doubt 
she  is  doing  a  lot  to  help  him,  too. 

Now  back  to  the  question,  does  any- 
one really  save.  In  the  long  run  you 
can  realize  a  legitimate  net  savings 
of  7-10%  depending  on  the  type  and 
quantity  of  merchandise  ordered. 

Do  not  include  the  action  surplus 
parts  buys  as  they  are  a  shot  in  the 
dark  risk,  or  the  "special  deal"  items 
which  are  to  never  be  sold  again  at 
that  "low"  price.  Some  companies 
find  club  group  purchases  are  a  good 
dumping  ground  for  marginal  parts. 
It's  OK  if  you  know  you  are  going  to 
get  what  you  pay  for.  In  my  discus- 
sions with  some  of  the  club  group 
purchase  workers,  many  buy  from  the 
established  computer  retailers,  or 
the  authorized  component  distribu- 
tors such  as  the  Hamilton-Avnets, 
Schwebers,  Cramer's,  etc.  for  com- 
ponents. The  most  important  factor 
in  dealing  with  established  firms  is 
that  most  will  have  off-the-shelf 
stock  and  a  return  policy  for  proven 
defective  material. 

OK,  so  some  say,  why  leave  out  deal- 
ing with  the  manufacturer.  Depend- 
ing on  the  manufacturer  and  his  pro- 
duct, there  can  be  some  advantages 
and  disadvantages.  The  product  line 
will  pretty  well  dictate  the  outcome. 
If  it's  a  systems-oriented  manufac- 
turer, generally  you  will  find  that  he 
wants  to  deal  in  OEM  quantities  to 
one  buyer/user  only.  He  doesn't 
want  to  field  the  problems  from  a 
varied  group  of  computer  hobbyists. 

However,  if  he  is  totally  oriented 
in  the  hobby  computer  field  then  it 
will  be  certainly  a  good  deal  for 
both.  But  now  a  word  of  caution.  Un- 
fortunately, a  new  manufacturer  in 
the  hobbyist  field  may  not  have 
found  out  how  much  it  costs  to  exist 
in  this  fast  moving  environment  and, 
coupled  with  potential  production 
problems,  may  not  be  the  best  target 
for  a  group  purchase.  Several  bitter 
lessons  have  been  learned  recently. 

Generally  a  new  manufacturer  is 
best  served  by  lots  of  single  more 
profitable  orders  than  grappling  in  the 
price  war  dirt  trying  to  satisfy  a  low- 
cost  demand.  He  could  be  forced  into 
spending  your  entire  purchase  dollar 
trying  to  produce  something  that  may 
not  be  produceable  at  that  price. 

There  are  several  surplus  parts 
dealers  who  test  their  components 
and  cards  and  guarantee  them.  How- 
ever, group  purchases  don't  provide 
much  savings  as  the  competitive 
nature  of  that  field  keeps  the  prices 
significantly  low  individually. 

If  you  didn't  realize  the  problems 
before,  you  can  appreciate  them  and 
your  group  purchase  worker  now. 

The  question  now  remains,  is  the 
7-10%  savings  worth  the  hassles? 


If  you  have  any  comments  on  this 
or  any  other  subject,  I  would  like  to 
see  them.  Send  them  to  Sense  Line, 
INTERFACE  AGE  Magazine,  P.O. 
Box  1234,  Cerritos,  CA  90701. 
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Marin  Computer  Center,  may  pro- 
vide the  solution.  David  Fox  (phone 
(415)  388-1294  or  (415)  472-2650)  has 
started  Ulinar  Corporation  in  San 
Rafael,  California,  with  very  different 
initial  goals.  Ulinar  Corporation  is  a 
non-profit  education  organization 
which  will  make  microcomputers 
available  to  the  general  public,  and 
in  particular  to  local  school  districts; 
but  it  will  also  be  available  to  indivi- 
dual software  consultants  who 
should  not  overlook  such  resources. 

For  the  computer  hobbyists  with 
more  enthusiasm  than  budget,  the 
"BOPA,"  being  marketed  by  Vamp, 
Inc.,  P.O.  Box  29315,  Los  Angeles, 
CA  90029,  may  be  just  the  answer. 
Assuming  that  your  system  is  too 
small  to  run  an  editor  or  assembler, 
the  "BOPA"  gives  you  boards,  with 
strips  of  plastic  on  which  you  write 
individual  assembly  language  in- 
structions. By  moving  strips  around 
as  you  change  your  program,  you 
can  eliminate  many  of  the  address- 
ing errors  that  are  an  inescapable 
part  of  all  hand  assemblies. 


CALL  FOR  ARTICLES 

We  are  actively  seeking  articles  in  hard- 
ware, software  and  general  applications  of 
microcomputers  in  industrial,  business, 
science,  medicine  and  personal  fields. 

Articles  authored  by  individuals  during 
leisure  time  are  remunerated  at  a  rate  from 
$15.00  to  $50,00  per  published  page  and  ar- 
ticles describing  company  projects  carry 
author  and  company  byline,  but  no 
honorarium  is  offered.  Articles  accepted 
will  be  acknowledged  with  a  binder  check 
within  thirty  days  of  receipt. 

Manuscripts  should  be  double-spaced, 
typewritten  pages,  one  inch  margins,  and 
not  less  than  3Vz  pages  in  length  [one 
published  page).  Pages  should  be  num- 
bered to  insure  correct  text.  Photographs 
should  be  numbered  and  labeled  on  the 
backside  with  a  description.  Tables, 
listings,  etc.,  shall  be  on  separate  sheets. 
Photos  should  be  taken  with  uniform 
lighting  and  background,  in  the  form  of 
glossy  black  and  white  prints.  Computer 
listings  shall  be  printed  using  a  new  ribbon 
to  assure  darkest  print  copy.  Authors  shall 
supply  a  statement  of  their  background,  ex- 
pertise and  level  of  accomplishment. 

The  publisher  assumes  no  responsibility 
for  artwork,  photos,  models,  or  manuscripts. 
Manuscripts  are  not  acknowledged  or 
returned  unless  accompanied  by  an  ad- 
dressed, stamped,  return  envelope. 

For  article  submittal  or  further  informa- 
tion, contact  respective  editor,  INTERFACE 
AGE  Magazine,  13913  Artesia  Boulevard, 
Cerritos,  CA  90701  or  call  213-926-6629. 
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Ohio  Scientific  advances 
the  state-of-the-art 
of  small  computers. 

•  Challenger  II  with  our  ultra-fast  8K  BASIC  in  ROM. 

Now  you  can  own  a  computer  with  full  BASIC  and  plenty  of 
user  workspace  for  as  little  as  $298.00.  And  the  BASIC 
is  there  the  instant  you  turn  the  machine  on! 

•  Challenger  III  is  the  remarkable  computer  which  has  6502A, 
6800,  and  Z-80  processors.  This  computer  system  allows 

you  to  run  all  software  published  in  the  small  computer  journals, 
yet,  it  costs  only  about  10%  more  than  comparable  single 
processor  computers, 

•  Challenger  Single  and  Dual  Drive  Floppy  Disks.  These  full  size 
floppy  disks  are  available  in  kit  form  or  assembled  at  about 
the  same  prices  as  our  competitors'  mini  floppies.  Yet,  they 
store  three  times  as  much  data  as  the  minies. 

•  Ohio  Scientific's  new  9  digit  precision  business  BASIC  is  only 
slightly  slower  than  our  ultra-fast  8K  BASIC.  Still  faster 

and  more  powerful  than  anyone  else's  6  digit  precision  BASIC. 

•  Our  incredible  new  74  million  byte  disk  drive.  That's  right, 
74  million  bytes  is  available  for  as  little  as  $6,000.00 
complete  with  interface  for  any  Ohio  Scientific  computer. 
This  new  disk  is  quite  possibly  the  world's  highest  performance 
data  storage  device.  It  features  an  unbelievable  34  milli- 
second average  access  time  and  an  ultra-fast  data  transfer  rate. 

•  Now  is  the  time  for  you  to  dump  your  1974  design  vintage  S-100 
computer  and  move  up  to  the  state-of-the-art  I 

For  more  specifics,  send  $1.00  for  our  new  Fall  Catalog. 


11679  Hay  den 
Hiram,  Ohio  44234 
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Editorial 


Computers  for  Survival 


by  Dr.  John  W.  Mauchly 


Through  many  long  ages,  most 
forms  of  life  have  survived  environ- 
mental changes  through  adapta- 
tion. Now  Man  has  the  technology 
to  change  his  environment,  and  he 
may  do  this  recklessly,  before  he 
even  suspects  what  the  conse- 
quences may  be.  Furthermore,  the 
changes  he  makes  may  be  faster 
than  natural  adaptation  can  follow. 
We  who  have  brought  this  about 
must  now  adapt  in  a  new  way:  we 
must  learn  to  use  our  technology 
of  computers  for  survival. 


With  hundreds  of  thousands  of  people  now  in  posses- 
sion of  more  computing  power  than  Kepler  or  Newton 
ever  imagined  possible,  we  may  find  some  fraction  of 
our  population  becoming  not  only  computer  literate,  but 
simulation  literate.  Some  will  not  only  understand  the 
concerns  of  the  Club  of  Rome  as  to  limits  to  growth,  but 
will  themselves  explore  what  computer  simulation  and 
modelling  can  do  in  charting  possible  means  forsurvival. 

But  there  are  many  people  who  have  as  yet  no  faith  in 
computer  predictions.  This  is  understandable.  We  are 
besieged  every  day  with  all  kinds  of  predictions,  many 
attributed  to  the  computer,  as  if  that  guaranteed  the 
result.  Yet  these  sacred  messages  are  often  as  contra- 
dictory as  the  "facts"  purveyed  by  supposedly  well- 
informed  politicians. 

Our  new  throng  of  computer  users  cannot  escape 
learning  how  dependent  the  computer  is  on  guidance 
and  input.  However,  with  all  its  speed  and  reliability,  it  is 
a  tool  beyond  compare  to  enable  us  to  survive,  if  we  but 
give  it  the  data  and  the  program. 

We  have  another  tool  —  a  methodological  one.  We 
should,  I  believe,  seek  our  answers  through  scientific 
method.  That  tells  us  to  put  no  trust  in  oracles  and 
seers,  no  matter  how  famous.  It  also  says  to  be  wary  of 
those  who,  although  working  in  the  field  of  science,  give 
"categorical"  offhand  reasons  why  some  new  idea 
should  not  be  tried.  The  most  precious  thing  in  science 
is  the  new  hypothesis  —  a  new  question  to  test. 

It  may  seem  quite  sensible,  to  screen  out  projects  that 
might  waste  large  amounts  of  resources  and  have  little 
chance  of  success,  but  one  should  be  very  careful  who 
does  that  screening.  It  may  take  only  a  small  effort  for  a 
very  important  re-evaluation. 

In  1935,  when  I  was  teaching  college  physics,  I  had  no 
patience  with  categorical  assertions  that  the  Sun  or  any 
other  extraterrestrial  body  could  not  affect  our  weather. 
It  seemed  to  me  that  newly  developed  statistical 
methods  might  be  just  the  tool  needed  to  make  better 
tests  of  some  hypotheses  in  the  solar-weather  field.  In 
the  course  of  making  a  few  tests,  I  found  I  needed  one 
more  tool  —  a  fast  and  versatile  computer. 

Only  the  Ursinus  College  students  of  40  years  ago 
recall  the  late  hours  I  spent  in  the  laboratory  trying  to 
modify  cosmic  ray  scaling  circuits  into  some  device  I 
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Features  in 
This  Section 


Computers  for 
Survival 
by  Dr.  John  Mauchly 


Computers  That 
Talk  About  the  Weather 
by  Linda  Fo I kard- Stengel 


e^lt^  Portable  Auto- 
mated Mesonet 
by  Dr.  Fred  V.  Brock, 
T.Duncan  &  P.  Govind 


d^l^  Effect  of  Noise  on 
the  Environment 
by  Tim  O'Shaughnessy 


Program  to  Col- 
late Winds  Aloft 

by  Brian  W.  Finke 


The  Energy/ 
Environment  Simulators 
by  Joan  Melcher 


Interactive  Simu- 
lation: The  Energy/ 
Environment  Simulators 
by  Dr.  John  Amend 
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Engineering  SYSTEMS  YOU  CAN  BUILD  ON 


MEK  6BO0  D2   KIT  1235.00,  FULLY  ASSEMBLED:  $269,00" 

20  I/O  lines.  1K  monitor,  256  bytes  of  user  HAM. 'serial  I/O.  keyboard 
display,  cassette  interface.  Fully  assembled  model  offered  with  extras: 
keyboard  display  case,  CPU  board  stand  and  sockets  for  all  I.C.s. 
■  after  November  1 ,  1977:  1279.95 

KEYBOARD  DISPLAY  CASE  FOR  REV  8  BOARDS   (12. SO 

CPU  BOARD  STAND    $  4. SO 

16  KXS  DYNAMIC  RAM  MMS861M  S395.O0 

Completely  assembled,  requires  minor  modifications  on  D2  kit,  allow 
6-8  weeks  for  delivery,  (not  pictured) 

D2  CARD  CAGE:   5  SLOTS:  KIT  $69.95,  ASSEMBLED  $64. S6 

D2  CARD  CAGE:   11  SLOTS:  KIT  $137.50,  ASSEMBLED  $157.50 

Sturdy  aluminum  supports  with  molded  plastic  card  guides,  Exorclsor 
compatible, 'tomes  with  mother  board,  sockets. 

HEP  EDUCATOR  II  KIT  $169.95 

512  byte  monitor,  256  bytes  of  RAM  (128  more  than  offered  elsewhere), 
parallel  I/O,  cassette  interface,  edge  connecter,  fully  expandable. 
Designed  for  the  do-it-yourselfer,  comes  with  complete  Instructions, 

HEP  POWER  SUPPLY  KIT  $29,95 

Suitable  for  use  with  EDUCATOR  II  or  MEK  6800  D2,  5  volts  at  1  amp, 

  COMING  SOON  —  BK  STATIC  RAM  KIT      D2  UPGRADE  KIT   

D2  UPGRADE  KIT  -  Power  on  reset,  dynamic  memory  Interface, 
Mikbug®  -Minibug1  conversion,  terminal  interface. 

COMPARE  OUR  PRODUCTS  AND  PRICES  AuDIO 

YOU  GET  MORE  FOR  YOUR  MONEY  FROM  ^JNQlNEERtNQ 

121  WISCONSIN  H.E.  ALBUQUERQUE,  M.M.S7108  PHONE  (MB)  25S-«151 


could  afford  to  build  for  my  self-financed  weather 
research.  But  a  war  changed  all  that.  At  the  University  of 
Pennsylvania  the  Army  "bought"  my  ideas  for  an  elec- 
tronic digital  computer,  and  Eckert  and  I  built  the  ENIAC 
—  the  first  large  general  purpose  high-speed  calculator. 
Since  the  Army  owned  it,  I  had  no  chance  to  try  my 
weather  problems  on  it. 

Instead,  Eckert  and  I  solved  another  computer  prob- 
lem, the  problem  of  making  much  cheaper  storage 
devices,  so  we  could  build  the  UNIVAC  System  with 
12000  "bytes"  at  ready  recall.  With  that  capacity,  we 
could  then  have  frequently-used  program  instructions  in 
the  "high  speed  store,"  along  with  current  data.  This  is 
the  so-called  stored  program  concept,  wrongly  attri- 
buted to  von  Neumann. 

For  larger  programs  and  much  more  data,  Eckert- 


We  haven't  gotten  very  far  in 
finding  answers  to  the  solar-weather 
problem.  It  may  be  that  we  have  not 
posed  the  right  question. 
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PRAMMER  III 

by  xybek 

The  Ultimate  EPROM  Memory  Board 
For  Your  S100-Bus  Computer 

+  Accommodates  from  1  k  to  30k  of  the  above  EPROMS.  in 
any  combination,  each  addressable  on  any  1k  boundary 
within  the  board's  32k  address  space. 

*■  1  k  of  scratch-pad  RAM. 

*  On-board  programming  for  all  three  EPROM  types. 

*■  Tri-state  buffers  on  all  address  and  data  lines, 

"k  Empty  EPROM  sockets  do  not  require  address  space. 

Xybek  •  P.O.Box4925  •  Stanford, C A 94305 

Telephone:  (408)  296-8188 
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Mauchly  developed  the  very  first  digital  magnetic  tape 
input-output  units.  To  make  the  tape  hold  up  under  rapid 
starts  and  stops,  we  had  to  develop  a  metal-plated  form. 

The  first  of  these  went  to  the  Bureau  of  Census  in 
1951,  and  in  the  years  following  scores  of  UNIVAC 
Systems  were  sold  to  an  expanding  market.  The  world 
has  now  bought  billions  of  dollars  worth  of  EDP  equip- 
ment. How  has  this  affected  weather  research? 

Of  course,  very  sophisticated  computer  runs  are 
made  many  times  a  day  as  a  basis  for  short-term 
forecasts.  Much  research  time  has  been  spent  in  the 
last  20  years  to  find  better  ways  of  doing  that.  But  we 
haven't  gotten  very  far  on  the  "solar-weather"  problem. 
It  may  be  that  we  have  not  posed  the  right  question. 

Computers  have  done  something  indirectly  for 
weather  research  —  they  have  made  possible  the  space 
probes  and  weather  satellites  from  which  we  receive 
tremendous  amounts  of  data.  By  means  that  I  had  not 
foreseen,  meteorologists  are  being  led  to  wonder 
whether  solar  variations  might  not  hold  some  answers 
for  them. 

With  a  personal  computer,  I  can  get  answers  to  prob- 
lems that  others  may  not  think  worth  posing.  And  that 
may  help  us  to  survive.  For  many  others  who  now  have 
access  to  computing  power  such  as  Kepler  and  Newton 
never  had,  t  would  suggest  that  they  try  working  with 
models  of  food,  energy  resources,  and  other  variables 
which  will  be  critical  for  our  survival.  Are  we,  as  studies 
for  the  Club  of  Rome  have  suggested,  already  into  diffi- 
culties such  that  "everything  will  be  worse  before  we 
can  possibly  make  it  better?" 

Eventually,  that  popular  game  of  survival,  "Star  Trek," 
will  lose  its  hold  on  many  of  us,  and  the  challenge  of 
something  closer  to  reality  might  grip  us.  There  seems 
to  be  no  reason  at  this  time,  with  all  the  personal  com- 
puting going  on,  that  thousands  of  people  can't  begin 
practicing  on  simulation  of  global  problems. 

If  we  can  get  Congress  to  play  "Star  Trek,"  then  we 
are  a  step  ahead.  Later,  as  that  game  palls,  introduce  our 
lawmakers  and  officials  to  some  of  the  more  realistic 
simulations,  involving  real  food,  real  energy  and  real 
population.  By  some  avenue  of  computer  games,  per- 
haps we  can  get  both  the  voters  and  those  who  govern 
to  accept  the  computer  as  more  vital  than  last  month's 
industrial  production  reports  when  dealing  with  prob- 
lems of  survival. 
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The  Dumb  Terminal 
lets  you  put  it  all  together* 


With  the  new,  lower-priced  Dumb  Terminal™  Kit,  that  is. 
Pick  one  up  and  escape,  once  and  for  all,  the  headaches 
of  scavenged  teletypes  and  jury -rigged  TV  sets  With  just 
a  little  time  and  aptitude,  you  can  have  a  live  and  working 
Dumb  Terminal  right  in  your  own  home,  garage,  or 
business.  One  that  lets  you  get  it  all  out  of  your  system 
—  or  into  it. 

Forget  the  cheap  imitations,  with  their  overblown 
price  tags  and  interminable  lists  of  options.  With 
the  Kit,  you  can  build  yourself  the  same,  old 
basic  Dumb  Terminal  that's  been  selling  over 
1500  units  a  month.  With  basic,  sensible 
features  like  a  bright  12"  diagonal  screen. 
Fifty- nine  data  entry  keys.  1920  characters 
displayed  in  24  rows  of  80  letters.  Plus  33 
positive  action  switches  that  let  you  activate 
functions  like  1  of  1 1  different  baud  rates,  an 
RS232C  interface,  or  a  20mA  current-loop. 
And  more.  Not  bad  for  Dumb 

All  you  need,  besides  the  Kit,  is 
some  initiative,  and  a  few  basic 
tools  —  a  good  soldering  iron, 
wire  cutters,  needle -nose  pliers, 
and  one  or  two  trusty  screw- 
drivers. The  Dumb  Terminal        i  V  \  \\m  I 
Kit  provides  you  with  every-  V 
thing  else.  Including  an 
attractive  cabinet,  CRT 
screen,  keyboard,  PC 
board,  and  all  essential 


electronic  components.  Naturally,  you  also  get  illustrated, 
step-by-step  assembly  instructions,  not  to  mention  an 
easy- to -understand  operator's  manual. 

So,  if  you'd  like  more  input  on  the  Dumb  Terminal 
Kit,  just  fill  out  the  coupon  and  we'll  send  you  complete, 
free  information. 

Oh,  and  by  the  way,  just  by  sending  in  the  coupon, 
you  will  be  made  a  charter  member  of  the  Dumb 
Terminal  Fan  Club.  A  select  organization  that  will 
send  you  your  own  nifty  Dumb  Terminal  Fan 
Club  Kit,  containing:  an  official  certificate 
of  membership;  an  autographed  photo  of  the 
Dumb  Terminal  himself;  and  a  bona  fide 
membership  card  to  prove  irrefutably  you're 
"One  of  Us"  (Sorry,  limit  one  kit  per  person.) 
And,  if  you  include  a  trifling  $6.00,  you 
can  have  your  very  own  Dumb  Terminal 
T-shirt.  (No  limit  at  all  on  these.) 

Simply  mail  the  coupon  and  get  the  whole 
assortment.  And  find  out  why  members  of  the 
Dumb  Terminal  Fan  Club  are  some  of 
the  smartest  people  around. 


Dumb  Terminal. 
Fun  Club. 


"Dumb  Terminal"  is  a  trademark  of  Lear  Sieglet;  inc.. 
E.I.D./Data  Products,  714  N.  Brookhurst  St.,  Anaheim,  CA 
92803,  (800)  854-3805.  In  California  (714)  774-1010 


for  an  official  Dumb  Terminal  T-shirt(s). 

Please  make  all  checks  and  money  orders  payable  to  LeAnce  &  Reiser;  OK? 

Quantity  and  size(s)  of  shirtisl  required:  S  M  L  XL 

Rush  this  application  to  Dumb  Terminal  Fan  Club  Headquarters- 
c/o  LeAnce  &  Reiser,  PO.  Box  17123,  Irvine,  CA  92714. 
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COMPUTERS  THAT  TALK 

By  Linda  Folkard-Stengel,  Associate  Editor 


Meteorology  is  derived  from  a  Greek  term  meaning 
the  study  of  phenomena  in  the  sky.  It  is  a  very  old  disci- 
pline. The  search  to  understand  and  to  attempt  control 
of  climate  is  ancient.  Sages  of  the  past  compiled  im- 
pressive amount  of  usable  information,  and  an  equal 
amount  of  misinformation  which  still  persists  to  this 
day.  The  common  people  of  the  past  were  often  those 
most  dependent  upon  weather  for  survival.  They 
developed  songs  and  jingles  as  mnemonic  aids  to  assist 
in  short-range  weather  prediction. 

Although  pre-technological  societies  did  possess 
some  modicum  of  predictive  capability  based  on  obser- 
vations of  repeatable  event  chains,  the  causes  of  these 
effects  had  to  await  the  discoveries  of  geophysical  laws 
governing  our  planet.  Even  then  observation  was 
hampered  by  the  lack  of  long-distance  communications 
common  to  this  century. 

The  fundamentals  of  modern  weather  analysis  are 
based  on  seven  known  equations  and  seven  unknowns 
dealing  with  laws  of  gas  behaviors,  Coriolis  force  and 
thermodynamics.  Prior  to  the  computer  era,  integrating 


such  a  mass  of  data  daily  was  a  task  beyond  economic 
feasibility  and  yet  weather  prediction  is  an  economically 
sound  investment.  For  this  reason  the  computer  was  ap- 
plied to  this  task  very  early  in  its  lifetime.  Now  com- 
puterized weather  prediction  has  spawned  a  vast  net- 
work of  installations  encompassing  the  entire  globe. 

In  the  United  States  the  "heart"  of  the  meteorology 
computer  network  is  an  IBM  360/195  located  in  Suitland, 
MD.  This  installation  interfaces  with  a  network  of  dedi- 
cated minicomputers  located  on  land,  sea,  air  and  orbit, 
and  together  their  data  output  produces  fairly  reliable 
12-,  24-,  36-,  48-,  72-,  84-  and  96-hour  forecasts. 

The  most  spectacular  spin-off  of  the  Space  program 
has  been  in  this  field.  In  addition  to  the  traditional  land- 
and-sea-based  stations,  orbiting  weather  satellites  now 
regularly  give  us  a  space-eye  view  of  our  planet's  atmos- 
pheric dynamics.  Named  GOES  1  and  2,  (Geophysical 
Orbiting  Earth  Satellite),  the  satellites  hang  in  syn- 
chronous orbits  above  the  equator,  one  over  the  Amazon 
and  the  other  over  the  150th  Meridian.  Their  payload  in- 
cludes a  microprocessor,  IR  and  standard  scanning 





PHOTO  1.  Satellite  standard  visual  image  of  Western 
"portion  of  the  continent  after  enhancement.  . 
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PHOTO  2a.  Infra-red  image 
taken  at  night.  White  spot 
represents  cold  mass  esti- 
mated at  -  30  to  -  50°  Cel- 
sius. This  is  a  possible  ex- 
tremely large  thunderstorm 
which  peaks  up  to  17,000 
meters. 
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PHOTO  2b.  Same  cold  mass 
after  computer  enhancement 
delineating  warmer  and  cold- 
er areas. 
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PHOTO  3.  Forecaster's  console.  The  CRT  displays 
replace  the  stacks  of  paperwork  previously  required.  Fil- 
ing of  information  will  be  on  disc. 


PHOTO  5.  Closeup  of  console. 


equipment  and  radio  sonds.  We  are  now  all  familiar  with 
the  satellite  photos  of  cloud  masses  photographed  from 
Space  (Photo  1),  but  this  is  only  part  of  the  information 
obtained.  The  infra-red  sensors  function  day  and  night, 
detecting  temperature  variations  within  the  cloud 
masses  (Photos  2a  and  2b).  This  information  is  beamed 
down  to  the  NOAA  Data  Acquisition  station  in  Wallop's 
Island,  VA.  There  the  full-disc  images  are  enhanced, 
then  uplinked  to  the  satellites  for  re-transmission  to 
Suitland,  MD  where  they  are  sectorized  and  the  desired 
sectors  are  sent  by  microwave  link  to  the  network  of 
weather  stations.  In  the  course  of  the  enhancement,  the 
image  is  etched  with  dotted  outlines  of  the  continent, 
the  state  boundaries  and  meridial  co-ordinates.  The 
whole  process  takes  about  eighteen  minutes  and  two 
pictures  are  transmitted  every  hour  to  field  stations. 

The  National  Weather  Service  stations  on  the  network 
(Figure  1)  use  this  information  together  with  much  other 
data  in  the  computer  to  forecast  temperature  highs  and 
lows,  rain  probability,  wind  velocity  and  barometric 
pressures  usually  for  a  24-hour  period.  Quick  sketches 
are  drawn  over  computer  printouts  to  indicate  warm  and 
cold  air  masses.  A  sample  of  this  hand-drawn  plot  from 
the  Weather  Service  Forecasting  Office  in  Los  Angeles 
for  Saturday,  August  13,  1977  is  shown  in  Figure  2. 

At  the  present  time  much  of  the  information  is  still 
transmitted  by  facsimile  and  teletype  and  a  little  plot- 
ting is  done  by  hand  on  paper.  By  1980  the  Weather  Ser- 
vice wilt  have  its  Automation  of  Field  Operations  and 
Services  (AFOS)  program  fully  operational.  The  AFOS 
program  is  designed  to  replace  manual,  semi-automatic 
equipment  and  paperwork  operations.  Through  elec- 
tronic data  handling  and  graphic  displays  meterorolo- 
gists  at  local  weather  stations  will  be  able  to  eliminate 
the  time-consuming  processes  of  handling  and  filing 
messages  and  maps  presently  received  on  teletype  and 
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Figure  1,  Map  of  AFOS  network  showing  forecast  of- 
fices and  service  offices  with  sea  and  orbit  links. 
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Photo  of  actual  computer  printout  showing  hand-drawn  plots  indicating  warm  and  cold  air  masses  for  August  13, 1977 


facsimile  machines.  Data  arrival  at  the  station  will  jump 
from  the  present  100  words  per  minute  to  3,000. 

Some  of  the  system  is  already  operational,  but  spotty. 
When  completed  each  station  will  be  equipped  with  a 
Data  Genera)  S  230  Eclipse  minicomputer  installation. 
Core  memories  up  to  128K  depending  upon  station  re- 
quirement will  be  provided.  The  CRT  displays  will  have 
zoom  capability  and  will  eliminate  the  need  for  plotting 
on  paper.  However,  a  printer-plotter  will  be  available  at 
each  installation  to  generate  hard  copy  when  required. 
(See  Photos  3,  4  and  5). 

The  minicomputers  with  their  relatively  low  operating 
costs  will  enable  the  system  to  run  continuously  and 
they  will  interface  with  each  other  on  a  loop  basis.  For 
example  should  bad  weather  develop  in  Los  Angeles, 
the  information  wouid  be  simultaneously  transmitted  to 
San  Francisco  and  Phoenix,  relayed  from  those  two 
points  to  the  next  station  on  the  north  and  south  routes 
of  the  loop,  Albuquerque  and  Reno  and  onwards  until 
the  data  meet  at  the  satellite  link  for  uplink  transmis- 
sion (Follow  the  route  on  Figure  1). 

Hurricanes,  tornadoes,  blizzards  and  other  thunder- 
ous growls  of  Mother  Nature  can  be  studied,  predicted 
and  followed  more  efficiently  with  this  method  and 
earlier  warnings  to  the  populace  can  affect  savings  in 
life  and  property. 

Another  function  of  the  Weather  Service  is  fire 


weather  forecasting  and  plotting.  In  the  Los  Angeles 
Forecast  office,  meteorologists  like  Brian  W.  Finke 
maintain  daily  shift  vigil  on  fire  weather  conditions,  A 
special  FORTRAN  program  called  AFFIRMS,  of  which 
Figures  3a,  3b  and  3c  are  printouts  for  California  of  the 
August  30/77  update,  is  part  of  a  special  AFFIRMS  network 
(Automated  Forest-Fire  /nformatton  Retrieval  Manage- 
ment System}.  This  is  a  national  timeshare  system.  It 
serves  two  purposes:  to  alert  forestry  officials  and  the 
public  in  general  of  imminent  high-combustibility  condi- 
tions and  when  fires  have  broken  out  to  assist  in  plot- 
ting their  course,  conditions  and  threatening  humidity 
changes.  This  information  is  transmitted  directly  to  the 
firelines.  Again  speed  of  information  delivery  can  result 
in  substantial  savings  in  property,  and  more  important, 
in  prevention  of  crews  getting  trapped  in  pockets  by 
sudden  changes  of  winds. 

Accomplishments  of  technological  meteorology  are 
already  spectacular,  but  what  about  the  future?  Will  we 
be  able  to  control  climate  by  the  end  of  the  Century? 
There  are  two  schools  of  thought;  a  few  of  the  optimists 
say  yes,  and  the  conservatives  reserve  opinions.  Conser- 
vatives see  the  technology  in  this  field  as  having  passed 
the  half-line  mark  on  the  asymptotic  curve.  Some  feel  that 
long-range  weather  forecasting  and  control  may  not  ever 
be  feasible.  However,  no  expert  believes  that  nothing 
remains  to  be  done  in  the  field  of  meteorology. 


Figure  3a.  Printout  from  AFFIRMS  timeshare  network. 
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AC;  Adjective  class  of  dciy 

AL;  Predicted  LAL  for  the  current  calendar  day  from  observation 

time  until  midnight  (Afternoon) 

Bl;  Burning  Index 

DBT;  Dry-bulb  temperature 

DIR;  Wind  direction 

DPT;  Dew  point 

DY;  Day  of  month 

EC;  Energy  Release  Component 

FF;  Fine  fuel  moisture 

FLI;  Fire  Load  Index 

HB;  Herbaceous  vegetation  condition 

HMN;  24-hour  minimum  RH 

HMX;  24-hour  maximum  RH 

HR;  Hour  valid  time 

IC;  Ignition  Component 

LR;  Lightning  Risk 

MC;  Manning  class  of  day 

ML;  Observed  LAL  from  midnight  to  current  observalion  time 

(Moining) 

MR;  Man-caused  Risk 


MS;  Model-slope  class 

OI;  Occurrence  Index 

PD;  Observed  24-hour  precipitation  duration 

PPTAMT;  Observed  24-hour  precipitation  amount 

PI;  Predicted  precipitation  duration,  first  16  hours  aftercurrent 
day's  OBS  time 

P2;  Predicted  precipitation  duration,  remaining  8  hours  of 

24-hour  period 

SC;  Spread  Component 

STA-NO;  Station-number 

TL;  Predicted  LAL  for  Tomorrow 

TMN;  24-hour  minimum  temperature 

TMX;  24-hour  maximum  temperature 

V;  Woody  vegetation  condition 

W;  State  of  weather 

WS;  Windspeed 

YL;  Observed  LAL  for  previous  day  (Yesterday) 

10;  10-hour  timelag  fuel  moisture  (measured  or  computed  stick 

moisture  content) 

100;  100-hour  timelag  fuel  moisture 


Figure  3b.  Abbreviations  used  in  the  printouts  in  both 
Figures  3a  and  3c. 


34  INTERFACE  AGE 


OCTOBER  1977 


Now  low-cost  memory 
stacks  up  gf^Mm  reliability! 


mm 


Introducing  a  new  generation  of  ECONORAM  dynamics 
with  SynchroFresh™  reliability 


Meet  ECONORAM*  III  with  SynchroFresh™,  the 
8Kx8  dynamic  memory  for  S-lOO  bus  computers  that 
really  works.  And  uses  less  than  half  the  power 
of  static  designs.  And  costs  just  $149  for  an 
assembled  8K. 

Unlike  previou^attempts  at  building  a  low-cost  dy- 
namic memory,  ECONORAM*  III  is  entirely  reliable  ... 
because  of  SynchroFresh™,  a  new  approach  to  memory 
refresh  that  is  simple,  elegant  and  totally  effective. 

SynchroFresh™  was  invented  by  George  Morrow,  de- 
signer of  the  original  ECONORAM*.  Instead  of  ar- 
bitrarily interrupting  your  CPU  to  perform  memory 
refresh  cycles,  Morrow  designed  SynchroFresh™  to 
weave  refresh  invisibly  into  the  natural  timing  of  the 
S-lOO  bus.  SynchroFresh™  circuitry  simply  monitors 
your  computer's  machine  states,  utilizing  all  of  the 
normal  opportunities  for  memory  refresh.  It's 
that  simple. 

And  simplicity  means  reliability  and  dramatically 
lower  cost.  That's  why  a  SynchroFresh™  design  was 
chosen  for  the  first  ECONORAM*  dynamic,  to  follow  in 
the  footsteps  of  the  largest -selling  static  memories 
for  personal  computers. 


ECONORAM*  III  with  SynchroFresh™  is  an  8Kx8  dy- 
namic board,  configured  as  two  individually  address- 
able 4K  blocks  for  flexibility.  It  is  available  assembled, 
tested  and  warranteed  for  one  full  year  for  just  $149. 
This  unprecedented  warrantee  offers  a  full  refund  of 
purchase  price  if  ECONORAM*  III  does  not  run 
reliably  with  your  S-lOO  CPU-evidence  of  our  con- 
fidence in  its  performance. 

It  is  also  available  as  a  kit  with  complete  assembly 
instructions  and  documentation  for  $159. 

ECONORAM*  111  with  SynchroFresh™,  in  assembled 
or  kit  form,  may  be  ordered  directly  from  Thinker- 
Toys™.  Write  1201  10th  Street,  Berkeley  CA  94710 
or  call  (415)  527-7548.  Call  BAC/MC  orders  toll-free 
to  800-648-5311.  Or  ask  your  computer  store  to  order 
it  for  you. 

NEW  LOW  PRICE 


$149 


8K  assembled,  tested,  warranteed 
1  year 


A  product  of  Morrow's  Micro-Stuff  for 


Thinker  Toys 

'ECONORAM  is  a  trademark  ol  God  bout  Electronics.  *™ 
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Puzzled 
About  Computers? 

Data  Dynamics  Technology  has  a  library  of  answers  . 


1J    Getting  Involved  wilh  Your  Own 

Computer.  A  Guide  for  Beginners 
By  Leslie  Solomon  and  Stanley  Veil 
216  pages,  S5.95 

This  is  the  first  major  book  by  outstanding 
authorities  that  assumes  only  that  you  have  an 
interest  in  what  makes  personal  computers 
work  and  what  can  be  done  with  them,  it  will 
not  make  you  a  computer  expert,  but  it  will 
teach  you  enough  to  understand  what  is  going 
on  and  where  to  go  for  more  information. 
Order  No.  RIDQQ4-8,  paper. 


(^J  8080  Programming  for  Logic  Design 

By  Adam  Osborne 
263  pages,  $7.50 

This  book  explains  how  an  assembly  language 
program  within  a  microcomputer  system  can 
replace  combinatorial  logic  —  that  is  the  com- 
bined use  of  "off-the-shelf,"  nonprogrammable 
logic  devices,  such  as  standard  7400  series 
digital  logic. 

Order  No.  OSB4001,  paper. 


Vi 

'^^J  Some  Common  BASIC  Programs 

By  Lon  Poole  &  Mary  Borchers 
192  pages,  $7.50 

This  book  describes  a  number  of  programs, 
written  in  the  BASIC  programming  language. 
These  programs  perform  a  variety  of  common, 
practical  tasks.  The  programs  are  written  In  a 
restricted  subset  of  standard  BASIC  that  is 
compatible  with  many  versions  of  BASIC  now 
available  to  microcomputer  users. 
Order  No.  OSB21002,  paper. 


'■J  Modern  Guide  to  Digital  Logic: 

Processors,  Memories  and  Interlaces 
By  United  Technical  Publications. 
290  pages,  $6.95 

A  truly  modern  guide  with  up-to-date  info  on 
the  most  advanced  digital  logic  circuits  — 
Scnottky  TTL,  high  speed  ECL,  high  noise  im- 
munity logic,  CMOS  logic,  microprocessors, 
bipolar  and  MOS  memory  systems! 
Order  No.  TB709,  paper. 


•i^M  Computer  Circuits  and  How  They  Work 

By  Byron  Wells 
191  pages,  $5.95 

In  this  book,  you'll  find  detailed  explanations 
for  complex  circuitry.  You  will  not  find  anything 
here  on  AC  theory  or  magnetism,  or  basic  elec- 
tronics. The  author  has  tried  to  shed  a  lot  of 
light  on  a  vast  area  in  a  relatively  short  time. 
Ortfer  No.  TB53B.  paper. 


 « 

By  David  L.  Heiserman 
234  pages,  $5.95 

Here  are  complete  Instructions,  plans,  sche- 
matics, logic  circuits,  and  wiring  diagrams  for 
building  Buster,  the  most  lovable  (and 
mischievous)  mechanical  pet  in  the  world! 
He'll  serve  you  coffee  or  bring  you  the  morning 
papers.  He'll  forage  for  his  own  "food"  and 
scream  when  he  can't  find  it.  His  "curiosity" 
will  get  him  into  one  plight  after  another,  but 
Buster  has  the  capacity  to  get  himself  out  of 
trouble  just  as  easily  as  he  got  into  it! 
Order  No.  TBS4  f ,  peper. 

I  J    Your  Home  Computer 

By  James  White.  220  pages,  S6.00 

For  the  pre-hobbyisl  and  the  microcomputer 
novice,  Your  Home  Computer  provides  a  com- 
plete introduction  to  the  world  of  home  com- 
puting, beginning  with  what  computers  are  and 
how  they  work.  This  book  requires  no  prior 
knowledge  or  experience  in  electronics  or 
computing.  It  provides  answers  to  your  many 
questions  about  hardware,  software,  and  the 
personal  computing  scene  today. 
Order  No.  DMX  05-f,  paper. 

Instant  BASIC 

By  Jerald  R.  Brown.  180  pages,  $6.00 

Written  for  the  inexperienced,  this  activity- 
oriented  book  will  help  you  teach  yourself 
microcomputer  BASIC,  and  the  similar  DEC 
BASIC  PLUS  for  programming  your  personal 
computer.  There's  never  a  dull  page  and  plenty 
of  activities  ...  so  have  fun  while  you  learn! 
For  those  of  you  who  already  know  some 
BASIC,  this  workbook  can  teach  you  the  new 
microcomputer  dialect. 
Order  No.  DMX  04-3,  paper. 


3) 

'^^m  The  Story  of  Computers 

By  Donald  D.  Spencer 
64  pages,  $4.95 

This  book  presents  the  basic  concepts  of  compu- 
ters in  an  easily  understood  and  clearly  illustrat- 
ed manner.  With  remarkable  clarity  and  a  bold 
stimulating  visual  approach,  the  author  has  ac- 
complished a  difficult  task;  he  has  telescoped 
the  ever  expanding  world  of  computers  into  a 
pictorial  story  that  everyone  can  understand. 
Order  No.  CAM001-3,  paper. 


J'N^J  A  Quick  Look  at  BASIC 

By  Donald  D.  Spencer 
64  pages,  $5.95 

The  purpose  of  this  book  is  to  introduce  the 
reader  to  the  fundamentals  of  the  BASIC  pro- 
gramming language.  It  is  intended  to  serve  as  a 
self-instructional  text  designed  for  either  the 
reader  who  has  little  or  no  knowledge  of  com- 
puters or  computer  programming,  or  for  the 
person  who  wants  to  learn  BASIC  quickly. 
Order  No.  CAM01S-3,  paper. 


Sixty  Challenging  Problems 
with  BASIC  Solutions 
By  Donald  D.  Spencer.  80  pages,  $6.95 

This  book  contains  sixty  games,  puzzles, 
mathematical  recreations,  science  problems, 
and  business  problems  for  reinforcing  com- 
puter programming  skills.  It  gives  the  reader  a 
chance  to  measure  his  or  her  programming 
skills  against  some  interesting  problems  that 
lend  themselves  to  computer  solution  —  many 
would  be  very  time  consuming  to  solve  by 
hand  computation. 
Order  No.  CAM002-1,  paper. 
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Binders  and  Slip  CasesSLOO  ea,  U.S.,  £1,50  ea.  Foreign 
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Beginners, 


DIGITAl  LOGIC 


TYCHON's  BOBO  Octal  and 
Hex  Code  Cards 

The  code  cards  are  a  sliderule-like  aid  for  pro- 
gramming and  debugging  8080  software.  Both 
cards  contain  all  the  standard  mnemonics  and 
either  their  corresponding  octal  or  hex  codes. 
The  pocket  size  cards  are  6.5  by  3  inches  (16  by 
8  cm)  with  color-coded  instructions  to  provide 
a  neat,  logical  formal  for  quick  reference.  The 
back  of  both  cards  is  printed  with  an  ASCII 
code  chart  for  all  128  characters  plus  the 
8080's  status  word  and  register  pair  codes. 


INTERFACE  AGE  Binders  and 
Slip  Cases 

Collecting  magazines  can  bring  headaches  — 
not  to  mention  dust,  ripped  pages  and  mis- 
placed copies.  If  you  use  your  back  issues 
of  INTERFACE  AGE  as  reterence  material, 
nothing  is  more  annoying  than  taking  time  to 
find  mislaid  copies.  Data  Dynamics  Tech- 
nology is  now  offering  deluxe  binders  and  slip 
cases  which  will  place  each  back  issue  of 
INTERFACE  AGE  at  your  fingertips.  Each 
binder  and  slip  case  is  constructed  of  a  hand- 
some blue  vinyl  with  INTERFACE  AGE  stamped 
in  gold  foil  on  the  front  cover  and  spine.  These 
rugged  binders  and  slip  cases  can  hold  12 
issues  each  and  will  protect  your  back  issues 
of  INTERFACE  AGE  for  years. 


Problem  Solving  with  FORTRAN 

By  Donald  D.  Spencer.  320  pages,  S12.40 

Order  No.  PH0094-3.  paper. 

The  Systems  Analyst:  How  to  Design  Computer- 
Based  Systems 

By  Jerry  T.  Atwood,  225  pages,  $10.95 
Order  No.  HA  Y5 102-6,  cloth. 

Master  Handbook  ol  1001  Practical  Electronic  Circuits 
Edited  by  Kendall  Webster  Sessions.  £02  pages.  $9.95 

Order  No.  TB800.  paper. 

Scientific  and  Engineering  Problem-Solving  with 
the  Computer 

By  William  Ralph  Bennett,  Jr.  467  pages,  522.30 
Order  No.  PH5B07-1,  cloth. 

Techniques  ot  Program  Structure  end  Design 
By  Edward  Yourdon.  364  pagas,  S21.10 
Order  No.  PH1702-X,  cloth. 

Ten  Statement  FORTRAN  Plus  FORTRAN  IV 
By  Michael  Kennedy  &  Martin  Solomon 
679  pages,  S11.20 

Order  No.  PH3385-8,  paper. 

Operating  Data  Entry  Systems 

By  Peggy  Hanson.  290  pages,  $12.40 

Order  No.  PH7S19-6.  paper. 

Semiconductor  Circuit  Elements 

By  T.D.  Towers  and  L.  Llbes.  309  pages,  56.45 

Order  No.  HAY08S9-7,  paper. 

How  to  Plan  &  Install  Electronic  Burglar  Alarms 
By  Howard  Bierman,  120  pages,  54. 96 

Order  No.  HAY5734-2,  paper. 

How  to  Get  the  Most  Out  of  Your  Low-Cost 

Electronic  Calculator 

By  Ronald  M.  Benrey.  106  pages,  S4.95 

Order  No.  HA  Y  5942-6.  paper. 

BOOKS  ONLY 
For  Bulk  Store  Quantities  contact: 
MicroMedia  Marketing,  (213)  681-0685 


BUILD  YOUR 
OWN  WORKING 

trwaiLBDiu 


c 


6 


MS 

MM 

rvrJi  («y«t«o« 
■»»■ 

TEE  STORY  OF 
COMPUTERS 


A  QUICK  LOOK 

BASIC 


1  T/chon 

■  frt 

£?'!!=■ 

r.:  4 

2?  5    ?  £ 

12.- 

1 

ooo 

©.©© 


OCTOBER  1977^ 


INTERFACE  AGE  37 


/ 


ENVIRONMENl  SPP  IIAL 


Portable  Automated 

By  F.  V.  Brock,  T.  M.  Duncan  and  P.  K.  Govind* 


INTRODUCTION 

The  Portable  Automated  Mesonet  (PAM)  is  a  com- 
puterized measurement  system  that  collects  and  dis- 
plays mesoscale1  weather  data  from  a  surface  array  of 
remote  sampling  stations.  The  development  of  PAM  be- 
gan in  1973  in  response  to  user  requirements  for  a  meso- 
scale data  logger  with  the  following  characteristics: 

•  It  must  provide  a  network  of  ground  level  stations 
utilizing  immersion  sensors  for  wind  speed  and 
direction,  air  temperature,  humidity,  pressure  and 
rain. 

•  It  must  be  possible  to  deploy  the  network  in  an  area 
and  a  pattern  that  is  optimum  for  the  phenomenon 
under  study. 

•  The  network  must  have  a  common  time  base  for  all 
observations. 

•  The  data  must  be  collected  at  a  control  station  in 
real  time  and  recorded  in  computer  compatible  form. 

Since  the  system  is  to  be  used  to  study  a  wide  range 
of  mesoscale  phenomena,  including  hail  and  thunder- 
storms, squall2  lines,  sea  breezes,  and  regional  air  pollu- 
tion, the  network  design  must  be  flexible  and  general 
purpose.  In  order  to  be  able  to  deploy  the  network  to  a 
specific  area,  the  system  must  be  portable  and  so  the 
remote  stations  must  be  battery-powered. 

The  real-time  data  monitoring  is  required  for  scientific 
analysis  and  also  for  system  monitoring  in  order  to 
assure  data  quality.  This  requirement,  along  with  por- 
tability and  common  time  base,  implies  the  use  of  radio 
telemetry  for  data  collection. 

Relative  to  conventional  mesonets  that  employ  strip 
chart  recorders,  the  PAM  system  has  the  advantage  of 
immediate  data  access,  low  operational  cost  (since  it 
does  not  require  routine  servicing),  and  low  data  reduc- 
tion cost  since  the  data  are  recorded  directly  on 
computer-compatible  magnetic  tape. 

In  contrast  to  other  automated  mesoscale  systems, 
PAM  is  portable  and  is  research  oriented.  The  remote 
station  design  features  a  programmable  microprocessor 
which  makes  the  design  versatile  and  readily  adaptable 
to  users  needs.  The  microprocessor  directs  data  flow  in 


"The  National  Center  for  Atmospheric  Research  (NCAR). 
Boulder,  Colorado,  is  operated  by  the  University  Corporation 
for  Atmospheric  Research  and  is  sponsored  by  the  National 
Science  Foundation. 


FOOTNOTES 

'Mesoscale  in  the  context  of  PAM  refers  to  an  area  up  to  160 
km  in  diameter. 

2Squall  —  a  sudden  violent  wind  often  accompanied  by  rain  or 
snow,  


the  remote  station,  averages  the  data,  and  controls  data 
communications. 

The  minicomputer-controlled  base  station  provides 
synchronous  sampling,  centralized  quality  control  and 
real-time  display— thus  allowing  the  research  scientist 
to  watch  the  surface  weather  patterns  across  the  entire 
network. 

SYSTEM  OVERVIEW 

The  system  sketched  in  Figure  1  can  be  viewed  as  an 
interacting  group  of  subsystems: 

1)  Remote  stations. 

2)  Data  communications. 

3)  Base  station. 

The  base  station  is  mounted  inside  a  trailer;  the 
antenna  tower,  with  six  sections  telescoped  to  a  height 
of  3  50  m,  is  guyed  beside  the  trailer.  A  directional  or 
omnidirectional  antenna  is  mounted  at  the  top  of  the 
base  tower  depending  on  the  spatial  configuration  of 
the  remote  station  array  relative  to  the  base  station. 

The  remote  station  antenna  is  placed  on  top  of  a  12  m 
mast  at  the  preselected  remote  site.  Two  crossarms  are 
attached  to  the  mast  and  support  sensor  assemblies. 
The  lower  crossarm  carries  the  psychrometer  housing 
and  a  static  pressure  port  at  a  height  of  2  m  above  the 
ground.  The  upper  crossarm  carries  the  anemometer 
and  wind  vane  at  a  height  of  4  m  above  the  ground.  The 
electronics  box  is  mounted  on  the  top  of  the  battery  box. 

The  battery  box  contains  two  lead-acid  batteries  which 
supply  power  to  the  remote  station.  The  two  batteries 
operate  continuously  at  acceptable  levels  for  =  14  days 
(over  a  diurnal  temperature  cycle  in  the  range  of  0-30  °C). 

Figure  2  shows  a  remote  station  on  a  mountain  peak 
in  Colorado,  The  usual  12  m  mast  was  truncated  to 
about  3  m  in  this  rather  unusual  location.  A  solar  panel 
was  used  to  keep  the  batteries  charged. 

remote  stations  are  dedicated  to  measurement  tasks. 
A  simplified  organization  of  a  remote  station  is  shown  in 
Figure  3. 

sensors.  Presently,  the  meteorological  parameters 
measured  by  PAM  are:  temperature,  pressure,  humidity 
(from  aspirated  wet  bulb),  wind  speed/direction,  and 
rain.  The  sensors  used  and  their  measurement  charac- 
teristics are  specified  in  Table  1. 

sensor  interface.  Although  a  specific  sensor  con- 
figuration is  illustrated  in  Figure  3,  the  sensor  interface 
design  is  general  enough  to  accommodate  other  sen- 
sors, as  long  as  their  inputs  can  be  classified  as 
'analog',  'digital'  or  'event.'  The  system  allows  up  to  six- 
teen analog  and  eight  event  inputs. 

Figure  4  shows  an  analog  input  card  with  a  buffering 
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Mesonet 


Figure  1  a.  A  sketch  of  the  PAM  base  station.  j      Figure  1b.  A  sketch  of  the  PAM  remote  station. 
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Figure  3*  Block  diagrams  of  a  remote  station  showing 
the  microprocessor  and  interfaces  to  the  sensors.  Data 
is  transmitted  to  the  base  station  over  a  telemetry  link. 
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Figure  4.  Analog  sensor  interface  for  the  wind  vane.  The 
analog  voltage  sent  to  the  multiplexer  is  such  that  when 
converted  to  a  digital  value,  there  are  4  counts  per 
degree  of  direction. 


Table  1.  Measurement  Specifications  of  PAM  Sensors 


Measurement 

Wind  speed 

Wind  direction 
Pressure 

Temperature 

Relative  humidity 

Rain 


Sensor 

Cup  anemometer 

Wind  vane 

Hamilton-Standard 
(vibrating  cylinder) 

Bead  thermistor 
(aspirated) 

Bead  thermistor 
(aspirated  wet  bulb) 

Tipping  bucket 


Range 

0-50  m/s 

0-360° 

600-1060  mb 
-30  to  +50°C 
10-99% 
0-180  mm/hr 


Accuracy 

±  1  m/s 

±5° 
±  1  mb 

±0.5°C 

±2% 


0.25  mm 
(T>0°C) 


Resolution 

0.1  m/s 

1  degree 
0.1  mb 

0.1  °C 

0.5% 

0.25  mm 
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Have  you  been  waiting  for  a  hard  copy  printer  that 
doesn't  come  with  a  high  price  tag  or  very  limited 
performance  and  features? 

Your  wait  is  over.  The  new  Integral  Impact  is  precisely 
what  you've  been  looking  for.  (t's  a  micropriced,  maxi- 
performance,  full-size,  full  feature,  impact  printer  that's 
ready  to  plug  directly  into  your  mini  or  micro-computer 
system.  No  special  hardware  or  software  interfacing 
required.  Just  attach  a  standard  RS-232  or  current  loop 
serial  interface,  and  you're  in  business. 

The  Integral  Impact  is  a  complete  professional  printer 
that's  fulfy  assembled,  tested  and  ready  for  use.  No 
extra -cost  options,  nothing  to  assemble  or  wire,  no  spe- 
cial software  to  write  . . .  and  no  need,  either,  for  expen- 
sive special  paper.  It  prints  the  standard  ASCII  set  of  64 
characters  using  a  5  x  7  dot  matrix  at  speeds  to  120 
characters  per  second. .  .on  full-size,  81/2-inch  paper  in 
fan-fold  or  roll  form. 

can  even  print  multiple  copies  with  up  to  132 
aracters  per  line.  With  a  long-life  (1 0,000,000  charac- 


ter) ribbon  that  is  automatically  re-inke 
and  a  rugged  print  mechanism  with  few  moving  parts, 
the  Integral  Impact  offers  you  outstanding  service  and 
reliability. 

The  Integral  Impact  has  a  microprocessor-based  con- 
troller that  features  variable  character  pitch  sizes,  multi- 
ple line  buffering  and  enhanced,  double-width  charac- 
ters. Serial  baud  rates  from  1 10  to  1 200  bits  per  second 
are  supported  or,  option  aity,  the  printer  may  be  used 
with  a  parallel  interface.  Operator  controls  for  power, 
printer  mode  and  off-line  paper  motion  are  conveniently 
located  on  the  front  panel.  Internal  switch  settings  de- 
termine serial  baud  rate,  character  pitch  and  number  of 
characters  per  line. 

The  micro-price:  $745.00  complete. 

Where  can  you  get  it?  Send  the  coupon  below  to  Integral 
and  we'll  ship  direct  to  you.  Or  have  us  send  you  full 
details  by  checking  the  appropriate  box  on  the  coupon 

Make  big  printer  performance  an  integral  part  of  your 
system  . . .  with  the  Integral  Impact. 


ierf ormance  at  a 
mini-printer  price. 


IE  Integral  Data  Syste 

5  Bridge  Street  ■  Watertown,  MK(Y2^^,JQr7)^4Q\  1 

 Send  more  information 

Name 


I  want  big  printer  performance  now. 
Here's  my  check  for  $ 


Address 


City 


Bill  my  VISA 

Mastercharge  account 

Account  No. 

Expiration  Date 

M  C  Interbank  No. 

Signature 

State 


Zip 
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Figure  5.  Event  input  interface  for  a  light  chopper 
anemometer.  In  this  case,  every  other  pulse  from  the 
anemometer  goes  to  the  event  input  multiplexer  where 
it  generates  an  interrupt  to  the  microprocessor.  The 
pulses  are  counted  by  the  software. 
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Figure  6.  A  block  diagram  of  the  base  station  structure. 
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Figure  7.  Sequence  of  meteorological  events  associ- 
ated with  the  passage  of  a  thunderstorm  over  a  PAM 
remote  station  (25  May  1976). 


42  INTERFACE  AGE 


OCTOBER  1977 


amplifier  to  suppy  a  reference  voltage  to  a  wind-vane 
potentiometer.  The  electronic  components  of  the  wind- 
vane  sensor  are  all  on  the  interface  card.  In  general,  all 
analog  interfaces  provide  a  voltage  signal  compatible 
with  the  analog-to-digital  converter  input  range  of  ±  5V. 

Figure  5  shows  a  typical  event  input  card.  The  input 
wave  form  is  converted  to  digital  levels  by  the  Schmitt 
trigger.  The  light  chopper  anemometer  generates  about 
46  pulses  per  1  m/s  of  wind  which  is  divided  by  4  to  yield 
about  12  events  per  1  m/s. 

Ail  event  inputs  go  to  the  event  input  multiplexer 
where  they  generate  interrupts  to  the  microprocessor 
and  the  events  are  counted  in  memory  under  program 
control. 

microprocessor.  Data  acquisition  at  each  remote  sta- 
tion is  controlled  by  a  microprocessor  {Intel  8080).  It 
uses  512  bytes  of  RAM  and  1024  bytes  of  ROM.  A  cross 
assembler  at  the  base  station  computer  is  used  to  pro- 
duce machine  code  for  the  Intel  8080.  The  orchestration 
of  sensor  control,  communications  control,  and  data  ac- 
quisition is  conducted  by  the  flow  of  instruction  words 
from  the  stored  operating  program  in  the  ROM.  For  ex- 
ample, the  hardware  delivers  the  incoming  command 
message  from  the  base  station  to  the  microprocessor 
one  character  at  a  time  via  the  radio  receiver,  the  modem 
and  the  UART.  It  is  the  software  that  checks  parity  bits, 
message  format,  and  checksum  and  determines  whether 
the  message  is  addressed  to  that  station.  If  alt  of  these 
conditions  are  met,  the  command  is  executed.  The  com- 
mand START  synchronizes  clocks  and  sets  the  averag- 
ing period.  The  command  REPORT  sends  the  data 
message  currently  held  in  memory. 

In  summary,  the  functions  of  the  remote  station  soft- 
ware are  listed  below: 

•  Transmit  data  message  on  command. 

•  Keep  track  of  time  and  initiate  tasks  at  fixed  intervals. 

•  Sample  analog  data  a  1  s  intervals  and  accumulate 
the  sum. 

•  Count  number  of  occurrences  at  each  external  event. 

•  Convert  wind  speed  and  direction  from  polar  to  rec- 
tangular coordinates  and  accumulate  sums  of  the  x 
and  y  components. 

•  At  the  end  of  the  averaging  period,  typically  one 
minute,  divide  the  accumulated  sums  by  the  averag- 
ing period  and  put  all  of  the  data  in  the  message 
format. 

data  transmission.  The  base  station  originates  com- 
mand messages  and  remote  stations  originate  data 
messages  in  response  to  commands.  Both  incoming 
and  outgoing  messages  flow  through  a  UART,  a  modem, 
and  a  radio  transceiver.  The  UART  performs  a  parallel-to- 
serial  conversion,  generates  and  checks  the  parity  bit, 
and  sets  the  data  rate  to  1200  baud.  The  modem  is  simi- 
lar to  the  telephone  line  modem,  which  makes  it  easy  to 
change  from  a  radio  link  to  a  dedicated  telephone  line. 

power  consumption.  The  power  drawn  from  a  12  V 
lead-acid  battery  by  the  remote  station  including  all  of 
the  sensors  and  the  aspirator  (for  the  wet-  and  dry-bulb 
temperature  sensors)  is  3.2W.  The  radio  transmitter 
takes  10-12W  to  produce  2W  RF  output  and  since  the 
duty  cycle  is  so  low  (0.5  s  per  minute)  the  average  power 
used  by  the  transmitter  is  only  about  0.1  W. 

Two  fully  charged  90  amp-hour  lead-acid  batteries  will 
power  a  remote  station  for  14  days  at  20°C  without  go- 
ing below  the  discharge  knee. 

data  communications.  Communication  parameters  for 
the  PAM  system  are  given  in  Table  2.  Data  transmission 
is  asynchronous  half-duplex  with  frequency  shift 
modulation.  Each  message  includes  sender  identifica- 
tion, receiver-address  and  validity  check  characters.  To 
communicate  with  a  group  of  remotes,  a  polling  scheme 
is  established  by  the  base  station.  Each  remote  station 


Feature 

Base  Station 

Remote  Section 

r-M-i  H  .  \i  "\4   '  *  C      U  ^  M  "%x  F 

Trsnsmil  k6r 

409  B25  MHz 

419  150  MHz 

1 1" ...  ■.  urvcr 

1  13.  ■  ■><'  'il  Mi 

HUB.trca  lYlrli. 

Antenna 

SEe.ck.etf  corner  re  i  lectors 

Vagi 

Gain 

1  ?  rl     ahnijfl  i  ^  n  1  fr*!  ni/* 

T  ra  n  snri  i  t  le  r  power 

i  ':!  v.'  (low  powef) 

2  W  {low  power) 

22W{high  power) 

13  W  {high  power) 

Receiver  threshold 

-  122dB  below  imW 

-  H4dBbetow  ImW 
(without  prearnp) 

(tor  error  probability  ^10J;) 

-  122  dB  below  ImW 
fwithpreamp) 

Table  2.  Data  Communication  Parameters 

checks  the  command  stream  for  its  address,  a  valid 
command,  correct  parity,  and  checksum.  It  then  turns 
on  its  transmitter,  sends  the  data  message,  and  finally 
turns  off  its  transmitter.  Allowing  for  transmitter  on/off 
delays  and  for  long  data  messages,  a  conservative 
estimate  of  the  polling  time  is  =  500  ms  per  interrogation. 

The  base  station  is  programmed  to  detect  errors  in 
the  telemetered  message  from  a  remote  station,  and  to 
re-interrogate  if  necessary.  The  maximum  number  of  re- 
interrogations  is  set  at  the  base  station  during  system 
configuration. 

base  station.  The  base  station  is  the  nerve  center  for 
PAM.  It  serves  not  only  as  a  real-time  information  center, 
but  also  as  a  general  purpose  software  development 
center.  Figure  6  is  a  block  diagram  of  the  base  station. 

As  a  real-time  information  center,  the  base  station 
has  three  functions:  data  logging,  data  quality 
assurance,  and  data  analysis.  It  acquires  the  data 
transmitted  by  the  remote  stations,  and  logs  the  data 
set  on  magnetic  tape  after  detecting  communication  er- 
rors. In  addition,  it  maintains  a  data-base  on  disc.  The 
disc  data-base  allows  real-time  display  of  atmospheric 
measurements  with  high  resolution.  The  real-time 
display  also  permits  the  user  to  identify  remote  station 
malfunction  when  the  data  are  questionable. 

PAM  is  operated  using  a  main  program  partitioned  in- 
to executive  modules  and  display  modules.  Executive 
modules  control  base-remote  communications;  they 
collect,  organize,  and  store  data  on  magnetic  tape/disc 
for  easy  access  by  the  display  modules.  The  display 
modules  are  application  subprograms  designed  for  the 
scientist. 

Two  stages  of  PAM  operation  are  distinguished  in 
terms  of  a  configuration  time  and  a  run  time.  Configura- 
tion time  is  the  stage  during  which  all  parameters  need- 
ed to  adapt  the  base  station  software  to  the  current  field 
experiment  are  defined.  Run  time  begins  when  the  sys- 
tem control  command  START  is  entered.  During  the  run- 
time stage,  the  base  station  acquires  data  from  the 
remote  stations,  conforming  to  the  specifications  at 
configuration  time.  System  operations  terminate  when  a 
STOP  command  is  entered. 

System  control  and  display  functions  are  triggered  by 
a  set  of  simple  commands.  These  commands,  shown  in 
Table  3,  make  it  easy  for  the  nonspecialtst  to  operate  the 
base  station.  A  list  of  all  the  data  types  available  for 
display  is  included  in  Table  4. 

With  a  few  minutes  of  instruction,  a  user  can  gain 
direct  access  to  the  data  base  using  the  graphics  ter- 
minal. The  user  display  commands  listed  in  Table  3  are 
simple  and  easy  to  use  but  quite  powerful.  For  example, 
a  single  command  like  TPLOT,  with  modifiers  entered  as 
prompted  by  the  computer,  is  sufficient  to  generate  a 
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plot  of  any  specified  sensor  from  a  remote  station  as  a 
function  of  time.  A  further  prompt  from  the  computer 
enables  the  user  to  overlay  the  corresponding  data  from 
another  station. 

OPERATIONAL  USE  OF  PAM 

field  results:  The  first  operational  use  of  PAM  in  a 
field  program  was  in  support  of  an  intensive  research 
program  conducted  in  northeast  Colorado  to  study 
severe  convective  storms  producing  hail.  The  field  in- 
vestigation incorporates  a  multiple  set  of  measurement 
systems:  radars,  instrumented  aircraft,  upper  air  and 
conventional  surface  networks. 

In  order  to  assess  transports  of  air  mass  and  moisture 
associated  with  convective  circulation  and  to  define  the 
three  dimensional  structure  of  thunderstorm  airflow,  an 
accurate  definition  of  surface  parameters  is  essential. 

The  PAM  array  consisted  of  fourteen  remote  stations 
set  up  along  three  nearly  parallel  lines.  The  base  station 
and  one  remote  station  (spare)  were  located  in  Grover, 
Colorado.  The  network  was  configured  to  interrogate 
the  remote  stations  at  60  sec.  intervals  and  retain  a  26-hr 
data  backlog  on  disc  for  immediate  operational  use.  All 
data  were  routinely  recorded  on  magnetic  tape  for 
future  use. 

The  real-time  display  features  of  the  base  station 
were  used  on  an  hourly  basis  to  obtain  winds, 
temperature,  and  dew  points  measured  at  each  remote 
site.  During  special  studies  of  intensive  storms, 
displays  were  generated  more  frequently.  Meteorolo- 
gists examined  the  surface  wind  and  moisture  data  from 
PAM  along  with  radar  echoes  to  test  the  utility  of  sur- 
face observations  in  predicting  the  evolution  fo  convec- 
tive storm  systems.  The  elegance  of  PAM  to  'now-cast' 
surface  weather  patterns  associated  with  thunderstorm 
development  has  now  been  convincingly  demonstrated. 
Examples  are  given  below. 

Figure  7  shows  the  'gust  front'  characteristics  of  a 
thunderstorm  passing  over  a  remote  station.  The  uni- 
form time  base  provided  by  the  PAM  design  ensures  ac- 
curate timing  of  surface  events.  Time  resolution  is  im- 
portant for  studying  storm  movements. 

Figure  8  shows  the  surface  weather  conditions  ac- 
companying various  stages  of  a  thunderstorm  of 
moderate  intensity  passing  across  the  PAM  array  during 
the  afternoon  of  2  June  1976.  In  all  cases,  10-minute 
averages  of  temperature  and  dew  point  (derived  from  the 
statistical  analysis  display  SANA)  are  shown  on  the 
wind  vector  plots.  Station  10  was  inoperative  in  Figures 
8a-8c.  The  availability  of  real-time  display  and  error 
diagnostics  at  the  base  station  permitted  us  to  fix  the 
problem  by  the  end  of  the  day  (Figure  8d). 

Analyses  of  early  hours  (Figure  8a)  showed  a  souther- 
ly flow  across  the  network.  Later  in  the  afternoon  gently 
converging  warm  winds  (Figure  8b)  accompanied  the 
cumulus  stage  (visible  just  northwest  of  the  base  sta- 
tion). Some  of  the  dry  air  still  resided  in  the  surface  air  in 
the  inflow  environment  (near  the  base  station).  Radar 
surveillance  by  a  precision  radar  (10  cm  wavelength,  1 ' 
beam)  began  as  soon  as  the  storm  turned  to  the  right 
just  east  of  the  base  station.  Radar  indicated  that  the 
storm  was  moving  east.  The  wind  vector  field  at  the 
PAM  sites  (line  1)  started  showing  this  eastward  move- 
ment (Figure  8c).  As  the  storm  matured,  moving  over 
lines  2  and  3,  abrupt  changes  in  temperature  and  wind 
indicated  a  down  draft  of  precipitation-cooled  air.  The 
pronounced  divergence  in  wind  field  observed  at  the 
surface  in  Figure  8d  represents  outrushing  air  in  the 
convective  complex. 

Figure  9  is  a  case  history  (14  July  1976,  1230  MDT)  of 
wind  discontinuities  (curved  solid  line)  between  distinct 
air  masses.  The  moisture  gradient  across  the  network 
can  be  identified  in  terms  of  dry  NWand  moist  SE  regions 
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Command 

Function 

START 

Begin  data  acquisition 

START  TAPE 

Begin  logging  data  on  magnetic  tape 

C 

Log  commends  on  data  tape 

STOP  TAPE 

Stop  logging  data  tape 

EXIT 

Exit  from  real-time  program 

READ  TAPE 

Recreate  a  disc  file  from  old  data  tape 

SYNC 

Synchronize  one  or  all  remote  stations  to 
the  same  time  base 

UStir  Display  v^ommanas 

CNET 

Reconfigure  and/or  recalibrate  net 

SYST 

List  system  configuration  and  calibrations 

STAT 

Status;  list  and  alter  display  parameters 

RAW 

List  raw  data  (digital  counts) 

LIST 

List  data  in  engineering  units 

LAST 

List  last  data  tram  from  given  remote 

TP  LOT 

Plot  data  from  given  station  versus  time 

XYPLOT 

Plot  one  data  against  another 

HIST 

Plot  histogram  of  selected  data  type 

SANA 

Statistical  average  and  variance  of  given  data 

CONTR 

Plot  contours  of  a  scalar  field 

WINDS 

Display  wind  vectors  at  each  remote  station 

Table  3.  PAM  Base  Station  Language 

No.  Name 

Units 

Class 

1  Base  error  word 

Bit  assignment 

Communications 

2  Remote  error  word 

Bit  assignment 

3  Interrogations 

4  Signal  strength 

dBm 

5  Frequency  offset 

kHz 

6  Sequence  # 

Diagnostic 

7  Reference  count 

8  Reference  voltage 

volts 

9  Battery  voltage 

volts 

10  Internal  temperature 

°c 

11  Pressure  temperature 

°C 

12  Dry  bulb  temperature 

°C 

Meteorological 

13  Wet  bulb  temperature 

°C 

14  Rainfall 

mm  in  last  cycle 

15  Wind  run 

mis 

16  Wind  speed 

mis 

17  Wind  direction 

Geophysical  degrees 

18  Pressure 

mb 

19  Dew  point 

°C 

Derived 

20  Potential  temperature 

°K 

21  Equiv.  pot.  temperature  °K 

22  Mixing  ratio 

g'kg 

23  Relative  humidity 

% 

24  Special  sensor  1 

Arbitrary 

Arbitrary 

25  Special  sensor  2 

Arbitrary 

Table  4.  Displayed  Data  Type  Definitions 
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•  Record  and  playback  at  120, 
60  or  30  self-clocking  bytes  per 
second  (extended  Kansas  City 
Standard) 

•  1200,  600  or  300  baud  data 
terminal  interface 

•  Dual  cassette  operation 

•  Compatible  with  SWTPC  cas- 
sette software 

•  Optional  kit  permits  program 
control  of  cassettes 

•  Optional  adaptor  permits  inter- 
facing with  any  computer 


U  PG  R AD  E  YOU  R  SWTPC  6800  SYSTEM  TO  1200  B AU  D  WITH 
PERCOM'SCIS-30+DUAL-CASSETTE/TERIVIINALlNTERFACE 

The  CIS- 30+  ...  four  times  as  fast  as  SWTPC's  AC-30  with  the  same  dual -cassette 
capability  . .  .plus  a  1200-baud  data  terminal  interface  ...  in  a  SWTPC  color-com- 
patible package  that's  only  1/10  the  size  of  the  AC-30. 

Dependable?  The  simplicity  of  Harold  Mauch  PerCom  Data  designs  says  more 
than  any  well-chosen  words.  Simply  put,  for  only  $69.95*  you  get  the  fastest,  most 
dependable  dual  function  interface  you  can  buy  for  your  SWTPC  6800. 

See  your  nearest  dealer  or  order  direct  from  PerCom. 

PerCom  'peripherals  for  personal  computing' 

*Kit  price.  Assembled  and  tested:  $89.95  +  shipping.  Tex,  res.  add  5%  tax.  BAC  &  MC  available. 


PERCOM  DATA  COMPANY.  INC. 

DEPT.  1 .  318  BARNES  .  GARLAND.  TX  75042 

(214)  276-1968 
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Figure  8.  Surface  wind 
field,  temperature  and 
dew  points  (°C)  across 
the  PAM  array  at  vari- 
ous stages  of  storm 
development  on  2  June 
1976.  10-minute  aver- 
ages are  centered:  Fig- 
ure 8a  at  1245  MDT;  8b 
at  1615  MDT;  8c  at  1745 
MDT;  and  8d  at  1945 
MDT.  Station  10  was 
temporarily  inoperative 
in  8a,  8b  and  8c.  Temp- 
erature and  dew-point 
data  at  station  15  (near 
base)  are  those  from  a 
reference  standard  (EG 
&  G  dew  pointer). 
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Figure  9.  A  case  history  of  14  July  1976,  showing  sur- 
face wind  field,  temperature,  and  dew  points  across  the 
PAM  array  showing  a  confluence  zone  of  dry  and  moist 
air  masses.  The  radar  echo  confirming  the  convergence 
zone  is  shown  schematically  as  a  shaded  circle. 


16K  EPROM/RAM 

VERSATILITY  •  Individual  Addressing  •  Shadow  alternates  HOM  with  RAM  •  External 
RAH  disable  •  Optional  IK  on-board  RAM  •  S 100  compatible  *  Power- on  jump  or 
bootstrap  capability  •  All  sockets  included 

MR  8  KIT   For  2708    99  50 

MR  16  T  KIT  FOR  TMS  2716    99.50 

EPROM  (shown)  not  included 

FIRMWARE  •  2K  Monitof 'Utility  •  Supports  Tarbell  cassette,  paper  tape  •  Now 
available  lor  SIO.  MIO.  3P  ■  S.  SIO  2 

MM  2K  .......  (two  2708  lype  EPROMS)    79  50 

MM  2  T   (one  TMS  2716  EPROM)   ,  74.50 

EPflOMS  •  Pnme,  full  specilicalion  •  programming  available 

2708  lype    1024  x  8    30  00 

TMS  2716   2048  x  S  55.00 

MICRODESIGN 

679-1  S.  State  College  Blvd.,  Fullerton  CA  92631 
(714)  870-9360 


(as  seen  in  the  dewpoint  values).  The  shaded  circle 
shows  schematically  the  position  of  the  first  radar  echo 
at  1255  MDT,  confirming  the  correlation  between  the 
unique  surface  meteorological  features  measured  by 
PAM  and  the  location  of  storm  cells  detected  by  radar. 

field  service:  During  the  operational  period  it  was 
established  that  routine  field  service  was  not  required, 
only  demand  servicing.  The  many  diagnostic  parameters 
listed  in  Table  4  (items  1  through  11)  enable  the  system 
attendant  at  the  base  station  to  monitor  the  perfor- 
mance of  remote  stations  in  great  detail.  For  example, 
the  remote  stations  report  their  battery  voltage  so  it  is 
possible  for  the  attendant  to  schedule  individual  battery 
replacement  as  needed  rather  than  on  a  routine  schedule. 

Almost  every  day  there  are  periods  of  minimum 
meteorological  interest  when  there  are  no  storms, 
fronts,  etc.  in  the  area.  These  periods  can  be  used  to 
great  advantage  by  the  system  operator  to  monitor  the 
data  and  detect  sensors  or  remote  station  modules  that 
are  apparently  malfunctioning  and  therefore  need  atten- 
tion. All  kinds  of  sensor  problems  from  clogged  aspira- 
tors to  misaligned  wind  vanes  were  detected  in  this  way 
and  fixed  within  a  few  hours  of  failure. 

This  approach  to  field  service  reduces  the  number  of 
field  personnel  required  (only  two)  and  minimizes  field 
operation  cost. 
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The  Small  Computer 


Twenty- five  years  ago  a  computer  as  powerful  as  the 
new  Processor  Technology  SOL-20/8  priced  out  at  a  cool  million. 

Now  for  only  $  1350  in  kit  form  or  $1850  fully 
assembled  and  tested  you  can  have  your  own  small  computer 
with  perhaps  even  more  power.  It  comes  in  a  package  about  the 
size  of  a  typewriter.  And  there's  nothing  l  ike  it  on  the  market 
today.  Not  from  IBM.  Burroughs.  DHC.  H P  or  ;m\ boils  else! 

It  fills  a  new  role 

If  you're  an  engineer,  scientist  or  businessman,  the 
Sol-20  can  help  you  solve  many  or  all  of  your  design  problems, 
help  you  quantify  research,  and  handle  the  books  too.  For  not 
much  more  than  the  price  of  a  good  calculator,  you  can  have  high 
level  computer  power. 

Use  it  in  the  office,  lab,  plant  or  home 

Sol-20  is  a  smart  terminal  for  distributed  processing, 
Sol-20  is  a  stand  alone  computer  for  data  collection,  handling 
and  analysis.  Sol-20  is  a  text  editor.  In  fact,  So!-20  is  the  key 
element  of  a  full  fledged  computer  system  including  hardware, 
software  and  peripheral  gear.  It's  a  computer  system  with  a 
keyboard,  extra  memory,  I/O  interfaces,  factory  backup,  service 
notes,  users  group. 

It's  a  computer  you  can  take  home  after  hours  to  play 
or  create  sophisticated  games,  do  your  personal  books  and  taxes, 
and  a  whole  host  of  other  tasks. 

Those  of  you  who  are  familiar  with  small  computers 
will  recognize  what  an  advance  the  Sol-20  is. 
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Sol-20  offers  all  these  features  as  standard: 

8080  microprocessor — 1024  character  video  display 
circuitry  —  control  PROM  memory  —  9216  words  of  static  low- 
power  RAM  —  2048  words  of  preprogrammed  PROM  — built-in 
cassette  interface  capable  of  controlling  two  recorders  at  1200 
bits  per  second  —  both  parallel  and  serial  standardized  interface 
connectors — a  complete  power  supply  including  ultra  quiet 
fan — a  beautiful  case  with  solid  walnut  sides  —  software  which 
includes  a  preprogrammed  PROM  personality  module  and  a  data 
cassette  with  BASIC-5  language  plus  two  sophisticated  computer 
video  games  —  the  ability  to  work  with  all  S-100  bus  products. 

Full  expansion  capability 

Tailor  the  Sol-20  system  to  your  applications  with  our 
complete  line  of  peripheral  products.  These  include  the  video 
monitor,  audio  cassette  and  digital  tape  systems,  dual  floppy 
disc  system,  expansion  memories,  and  interfaces. 

Write  for  our  new  22  page  catalog. 

Get  all  the  details. 

Processor  Technology,  Box  G,  6200  Hollis  St., 
Emeryville,  CA  94608.  (415)652-8080. 


ProcessorTechnology 
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Acoustical  Analysis:  The  Effect 
of  NOISE  on  the  Environment 
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Sound,  like  temperature,  is  an  environmental  property.  Irfgeneral,  both  are 
perceived  by  human  senses.  At  extremes,  both  produce  discomfort  and 
harmful  physiological  effects.  Sound  is  easily  "polluted."  Noise  (unwanted 
sounds)  contaminate  the  sounds  we  wish  to  hear.  This  program  analyzes 
the  combined  effects  of  signals  and  noise. 
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Our  atmosphere  consists  primarily  of  gases.  Nitrogen 
{N2)  has  the  highest  concentration,  followed  by  Oxygen 
(Os)  followed  by  a  large  assortment  of  other  gases.  The 
atmosphere  also  contains  liquid  and  solid  particles  of 
various  sizes.  The  atmospheric  pressure  changes  in 
relation  to  altitude,  temperature,  and  pending  weather 
conditions.  The  non-homogeneous  properties  and  varia- 
tions of  the  atmosphere  introduce  uncertainties  into  the 
subsequent  analysis.  However,  statistically  the  air  is 
constant  enough  for  meaningful  analysis. 

Sounds  are  generated  by  the  rapid  displacement  of 
molecules.  In  the  atmosphere  this  displacement  is  pro- 
pagated by  and  perceived  as  minute  but  rapid  changes 
in  the  atmospheric  pressure.  In  general  we  do  not  hear 
the  relatively  constant  or  slow  changes  in  atmospheric 
pressure.  Atmospheric  pressure  is  about  14.7  pounds 
per  square  inch.  In  metric  units  this  is  about  1  million 
dynes  per  square  centimeter  or  1  million  microbars. 

1  ATMOSPHERE  =  1  BAR  =  10*  MICROBARS  ~  10s  dynestem* 

The  loudest  sounds  tolerated  by  the  human  ear  are 
about  300  microbars  or  0.0003  of  normal  atmospheric 
pressure.  Faint  sounds  are  200  x  10-6  or  0.0002 
microbars.  Particle  displacement,  the  distance  the 
molecule  moves  because  of  pressure  changes,  is: 

where  AP  =  change  in  atmospheric 
pressure,  dynes/cm2 
p0  =  density  of  air 

1200  grams/meter3 
f  =  frequency  of  the  sound 

transmitted 
V  =  speed  of  sound  =  331 
meters/second 

At  1000  cycles  per  second  or  1000  Hertz  the  particle 
displacement  from  the  loudest  sounds  are: 

A  =  1.2x10  5  meters  =  0.012  millimeters 

Sound  level  in  decibels  is  given  as: 


At  =  ^Ai  =  A, 
i  =  1 


+  Ai  +  A3 


A  =  AP 
2n  pofV 


(AP 
20log(10)  Q0002 


)dbp 


AP  =  pressure  change 
in  microbars 

Most  sounds  emitted  by  musical  instruments  and  the 
human  voice  are  relatively  periodic:  that  is,  the 
molecular  displacements  and  atmospheric  pressure 
changes  repeat  themselves  at  almost  regular  time  inter- 
vals. The  simplest  periodic  waveforms  are  the  sinusoids 
(sine  and  cosine  waves).  Complex  waveforms,  such  as  a 
square  wave,  are  the  sum  of  sinusoids.  These  sinusoids 
(called  harmonics)  have  frequencies  that  are  intergal 
multiples  of  the  base  frequency  (called  fundamental). 
Sounds  emitted  from  membranes  have  multiple  frequen- 
cies that  are  not  intergal  multiples  of  a  base  frequency. 
Still  other  sounds  are  transients  (spikes). 

The  human  voice  and  music  are  random  processes: 
that  is,  a  sound  is  selected  then  transmitted,  followed 
by  subsequent  selection  and  transmission.  The  end 
result  is  a  complex  waveform  containing  transients  and 
short-term  periodic  waves. 

A  possible  noise  source  is  random  traffic  sounds  ad- 
jacent to  a  residence  in  addition  to  the  constant  drone 
of  a  refrigerator  motor. 

The  approach  to  analyze  a  situation  results  in  modeling 
the  signal  (desired  sound)  as  a  periodic  waveform  and  the 
noise  as  a  random  source.  An  objection  to  this  model  is 
that  it  does  not  duplicate  the  real  world  situation.  How- 
ever, this  model  permits  calculations  that  are  otherwise 
difficult  to  perform,  and  yields  useful  information. 

The  total  particle  displacement  equals  the  sum  of  all 
displacements  from  all  sources  (super  position).  This  is 
true  except  for  extremely  loud  sounds  and  shock  waves. 
Therefore: 


At  =  Total 
particle 
displacement 

Most  sources  of  sounds  behave  as  "point  sources."  The 
resulting  displacement  equation  is: 

Si  =  (Al/Ri)  *  COS  (2n  *  (t-  Ri/v  +  Pi} 

where   Si  =  displacement  at  specified  point 

Ai  -  displacement  at  unity  distance 

Ri  =  distance  between  specified  point  and 

source 

t  =  time 

V  =  velocity  of  sound 

Pi  =  Phase  offset  of  the  source 

Plane  waves  usually  occur  at  large  distances  or  in 
enclosed  structures.  The  displacement  equation 
becomes: 

Si  =  Ai  *  COS(2n*  (t  -  Ri/v}  +  Pi 

This  program  assumes  five  point  sources  and  one  noise 
source.  The  program  is  easily  expandable  to  include  addi- 
tional signal  and  noise  sources.  The  program  is  easily 
altered  to  simulate  plane  waves  and  their  reflections. 


Figure  1a.  Sinusoid  Model 


RUN 

HARMONIC  ANALYSIS  OF  POINT  SOURCES 
VELDC1  rv=o:il  Mb  TERS-SEC  . 
PHfiSb  OP F SET    IN  DEGREES 
SAMPLE  FREQUENCY  =   1 0KHZ 

ENTER  THE  NUMBER  OF  PLOT  POINTS 

7  30 

ENTER  SOURCE  PARAMETERS 
DISPLACEMENTS  s  A0,A1 

?  10s te 

X  CO-ORDINATES:  XOjXI 
?  0  ?  0 

Y  CO-ORDINATES:  YD»Y1 
t  Ci 

FREQUENCY   TERMS :  F0,F1 

t  500 >300 

PHASE  TERMS:  Rpj,pl 

?  0  j  0 

NOISE  SOURCE?  YES=1 ,  M0=0 

?  0 

ENTER  OBSERVATION  PDIHT     V.  >Y 

?  a»i 

- 1 0  0  + 1 0 
■      ■      ■      1  1 

iiiiitiiiiiiiiiiiiiii 
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Figure  1c.  Signal  with  Noise 


LIME  03000 
END 


Figure  1b.  Equal  Sources  —  Equal  Distances  — 
180°  Phase  Offset 


Run 

HARMONIC  ANALYSIS  OF  POINT  SOURCES 
VELOC 11 Y-331  METERS.-  SEC  . 
PHASE  OF- F SET    IN  DEGREES 
SAMPLE  FREQUENCY  =  1  OKHZ 

ENTER  THE  NUMBER  OF  PLOT  POINTS 

?  30 

ENTER  SOURCE  PARAMETERS 
D I  SPLALEMEN  T  S  !  A  0  j  Ft  1 

?  lo  f i o 

X  CO-ORDINATES :  XOjKI 
?  0?O 

Y  CD-URU INHTES :  Y  0  >  Y 1 
?  0>2 

FREQUENCY  TERMS:  F'0»F1 
?  500  pjI1  0 

F'HHSE    TERMS:  PCPl 
?  QjISO 

NOISE  SOURCE?  YES  =  1  ,  NG=0 
?  0 


ENTER  DBSER 

?  3>1 

-10 
■  i 

1 1 1 1 1 1 1 1 1 1 


VAT  I  DM  POINT 


+  i  ij 


i  i  i  i  i  i  j  i  i  i 


LIME  03000 

END 

1 


RUN 

HARMONIC  FlMfiLYSIS  OF  POINT  SOURCES 
VELOC I TY=33 1  METERS' SEC  . 
PHASE  OFFSET   IN  DEGREES 
SAMPLE  FREQUENCY  *  1 OKHZ 

ENTER  THE  NUMBER  OF  PLOT  POINTS 

?  3  0 

ENTER  SOURCE  PARAMETERS 
DISPLACEMENTS :   F)0  »A1 
?  1  u  ?  1  0 

X  CO-ORDINATES:  HQ, XI 

1    0  i  Q 

f  CO-ORDINATES:  Y0»Y1 
?  0  j  £ 

FREQUENCY    TERMS:  FUjFI 

?  5  0  ij  f  3  Li  0 

PHASE   TERMS:  PC. PI 
?   0  j  0 

NOISE  SOURCE?  YES-1 >  NO=0 
?  1 

ENTER  LO-ORHINATES  KjY 
?  1  ?  1 

PEAK  DISPLACEMENT : 

ENTER  OBSERVATION  POINT     K «Y 

?  Br! 

- 1  0  ij  +1  0 

I  I  I  I  I 

lltllllllllllllllllll 


'..    OFF    SCALE  + 


LINE  03 000 

END 

S 


Figure  1d.  Signal  with  More  Noise 


RUN 

HARMONIC  ANALYSIS  OF  POINT  SOURCE:! 
VELOC I TY=33 1  METERS-  SEC  . 
PHASE  OFFSET   IN  DEGREES 
SAMPLE  FREQUENCY  =   1  OKHZ 

ENTER   THE  NUMBER  OF  PLOT  POINTS 
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ENTER  SOURCE  PARAMETERS 
D I SFLACEMENTS  !  AO  > H 1 
1  10? 10 

X  CD-QRDINATES:  XO»Xi 
0  >  u 

Y  CO-ORDINATES !  YOiYl 
?  Os£ 

FREQUENCY  TERNS  :  FOf  FJ 
?  5  0  0  j  5  0  J 

PHASE  TERNS:  PO.P1 
?  OjO 

NOISE  SOURCE?  YES  =  1  ,  NO=0 
?  1 

ENTER  CO-ORDINATES  X*Y 
?  1.1 

PERK  DISPLACEMENT  : 

?  4 

ENTER  OBSERVATION  POINT      :  .'i 

• 

- 1  0  LI  +10 

I  ,1'  1  I  I 

I  I  1  I  I  I  I  I  I  i  I  I  I  I  1  I  I  I  I  I  I 


OFF  SCALE  +  ) 


OFF  SCALE 


<L  OFF  SCALE  + 


LINE  03000 

END 

$ 


Figure  2a.  Aliasing  at  5000  Hertz 


RUN 

HARMONIC  ANALYSIS  OF  POINT  SOURCES 
VELOC 1 1  Y=33 1  METERS /'SEC  . 
PHASE  OFFSET  IN  DEGREES 
SAMPLE  FREQUENCY  =  1 OKHZ 

ENTER  THE  NUMBER  OF  PLOT  POINTS 
?  3U 

ENTER  SOURCE  PARAMETERS 
DISPLACEMENTS :  HO i A  1 
?  1  0  j  1  0 

X  CO-ORDINATES!  XOjXJ 
?  0  ?U 

Y  CO-ORDINATES!  YOsYi 
?  £j0 

FREQUENCY  T ER MS  :  F 0 , F 1 
?  5QUOj5000 
PHASE  TERMS:  POjPI 
?  0  rO 

NOISE  SOURCE?  YES=1 ?  NO=0 
?  0 

ENTER  OBSERVATION  POINT  XjY 


Figure  2b.  First  Three  Harmonics  of  a  Square  Wave 


RUN 

HARMON  I C  ANALYSIS  OF  POINT  SOURCES 
VELOC  I TY-33 1  METERS /'SEC . 
PHASE  OFFSET  IN  DEGREES 
SAMPLE  FPFiJUENCY  =   1  HKH7 

ENTER  THE  NUMBER  OF   PLOT  POINTS 
?  4  0 

EHTER   SOURCE  FhRhMFTERS 
DISPLACEMENTS:    HO i Al j Ag?  A3?  H4 
?  1  i? '  3 .  333 »£.  0*  0 j  0 
X  CO-ORDINATES:   X0»X1 » X2>  X3>  X-4 
?    0  j  0  >  0 1  0  j  0 

V  CO-ORDINATES::    Y 0 ,  Y 1  i  YE' i  Y3 >  Y4 

?     0  !  0  !  0  J  0  S  0 

FPE  E'UENC  Y  TERMS :    F  0 ,  F 1  ,  F  S ,  F  3  >  F  4 

?  5  0  (1i  15  0  0  j  2?  0  0  <  fi  <  0 

PHASE  TERMS :   P 0 , PI >  PS t P3 , P4 

?  9  0  j  9  0  ?  9  0 ;  9  0  j  3 IJ 

NOrSE  SOURCE?  VES=1.  ND=0 


EMTER  OBSERVATION  POINT 

?  2  j  (1 

- 1  f  i              tj  +10 

i         i         i         i  i 

I  II  I  I  I  I  II  M  M  I  I  I  I  I  I  I  I 


■  1  t 
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FOR  THE  S-IOO  BUS 

MICRO  DESIGNS  introduces  the  Mode!  100  and  Model  200 
Digital  Cassette  Mass  Storage  Systems.  A  high  speed  seek 
function  and  formatted  data  structure  make  these  systems 
practical  alternatives  to  floppy  disks.  These  design  features 
allow  quick  read  and  write  access  to  individual  records  with- 
out altering  other  data  on  tape. 

Our  systems  offer: 

■  Complete  file  management  package  on  cassette  with 
each  unit. 

■  Ranrlnm  arnpss  nanahilitv  —  dnQfi  inrlivirinallv  ampieeihlA 


■  Random  access  capability  —  4096  individually  accessible 
records  on  each  cassette. 

■  File  copy  capability  on  the  dual  drive  Model  200. 

■  High  data  capacity  —  Vz  megabyte  per  cassette. 

■  High  speed  seek  to  individual  records  at  120  in/sec. 
.  Worst  case  access  less  than  30  seconds. 

■  Hardware  CRC  for  soft  error  recovery  —  Soft  error  rate 
less  than  1  in  108  bits. 


less  than  1  in  108  bits. 
■  Bootstrap  loader  in  onboard  PROM. 

The  MICRO  DESIGNS  Models  100  and  200  are  fully  assem- 
bled and  rigorously  tested  at  the  factory.  They  come  ready  for 
immediate  use. 

MODEL  100  ... .  $600 
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CIRCLE  INQUIRY  NO.  24 


LIME  03000 
END 

3; 


Figure  3a.  List 


loo 
105 
110 
115 
ISO 
1£5 
130 
£00 
£05 
£10 
£15 
££5 
£35 
£40 
£50 
3c  0 
£70 
£8  0 
£90 

30  0 
310 
315 
3£0 
330 
340 

35  0 

36  0 
370 
33  0 
390 
400 
410 
43  U 
500 
510 

6  0  0 
610 
6£0 
630 
64  0 

7  0  0 

8  0  0 

31  0 
S£0 
890 
900 
910 
920 
930 
940 

i  o  o  i: 


PRINT "HHKMONIC  ANALYSIS  OF  POINT  SOURCES 
PRINT "VEL0C1TY=331  METERS' SEC . " 
PR1NT*'FHASE  OFFSET   IN  DEGREES " 
PRIM  T "SHMPLfc  FREQUENCY  =  10KHZ" 
PRINT" " 

PRINT "ENTER  THE  NUMBER  OF  PLOT  POINTS" 

INPUT  L 

V=331 

KU=£*3. 14159 
KWKO 
K£-K,  0^360 

PR  IN  I  "ENTER  SOURCE  PARAMETER'S  " 

H I S PLACEMEN T S  :  A  0  >  A 1  ■> A£  j  A:] 
AO  ? HI  ?A£  j  A3  jA4 
X  CO-ORDINATES s 

XO  rXl >X2iX3»X4 

-,-  ld-oriunate:  = 

Y0?Y1 jY£  fY3  >Y4 
FREQUENCY  TERMS 
F  0  ? F 1 jF£ ,V3 «F4 

TERMS:  FO- 
RE j  P3  J P4 
SOURCE' 


PRINT  " 
INPUT 
PR  1 N T " 
INPUT 
PR  IN  I  ' 
I  NPU  I 
PRIN1 ' 
INPUT 
PRINT ' 
INPUT 
PRINT  1 
INPUT 


:  0,X1 


1  ii  . 


'1  ,Yi 


»A4" 


Y4' 


|-ES=1j  NO=01 


PHASE 
POjPI 
NOISE 
NO 

IF  NO=0  THEN  4  00 

PR  I  NT  "ENTER:  CD-ORB  I  MATES     X  p  Y 

1 NPU 1   N 1 j N£ 

PR IN  T " PEAK  D I SPLHCEMENT  :  " 

INPUT  N3 

GOTO  500 

N  1  =  0 

N£=0 

N3=0 

PR INT "ENTER  OBSERVATION  POINT 
INPUT  OliOE 

R0=S6R<  '-:D1-X0>t£+  (D£-YO>+£> 
R 1  =SQR ',  (.Ol-Xl  >+£+<02-Yl  >*£> 
R£"SQR<<D1-X2 ) t£+ ( 0£-Y£ ) r £ ) 
R3=SCJR:<.  (.01-X3  >-f£+C0£-Y3Yt£> 
P4=Si-!R  c  c 0 1  -  X4  )  -t  £  +  <  D£  - Y4  >  t  £  ) 
N4=SQR<  ',01-Nl  ;'  t  £+v:0£-N£>^£> 
PRINT "-10  0  +10" 

PRINT"!  !  ■  !  !" 

KRIMT " 1111111 |1|a|||1|vaa|1" 

r=o 

S  G=C  fl  0^'RO  >  ♦COS  C  K  0*F  0*  (  T-R  O-'V  > 
S 1  =  t  A 1  /  R 1  >  ♦CO  S  <:.  K  0*F  1  ♦  <  T  -R 1  s V  > 
S£=  C  A£.'RE  >  ♦COS  i  K  0*F  £♦  '-.  T  -R£/ V  > 
S3=CA3--R3^*C0S(K0+F3^CT-R3/V> 
S4=(  H4**R4  ♦COS  <  K  0*F4#  <  T-R4/V  > 
I  N5= «, N3--  N4 .5  ♦  C  RN  D  <  0  >  -  0  . 5  >  ♦  £ 


FOjFI  iF£»F3»F4' 


■PI »P£»P3fP4' 


+F 0+K£> 
+PHK2} 
+F£*K2> 
+P3*K£5 
+P4*K£> 


l  o  1 0 

Z=S0+S1+S3+S4+N5 

1  0£  0 

2=Z+10  .5 

1  030 

2=INT<2) 

1  04  0 

IF  Z  <   0  THEN  1800 

1050 

IF  2  >  £0  THEM  1S30 

1060 

IF  Z=0  THEM 

1 3  0  0 

1  07  0 

IF  2=1  THEN 

13£0 

1  03  0 

IF  Z=£  THEN 

134  0 

1  09  0 

IF  2=3  THEN 

1 36  0 

1 1  0  0 

IF  2=4  THEN 

1 38  0 

1110 

IF  Z=5  THEM 

1400 

1  1£0 

IF  Z=fo  I HtN 

14EO 

1130 

IF  2=7  THEN 

144  0 

1140 

IF  2=8  THEN 

1460 

1 15u 

IF  2=9  THEN 

1480 

1 160 

IF  2=1 0  THEN 

1 5  0  0 

117  0 

IF  2=11  THEN 

1520 

1180 

IF  Z=l£  THEN 

154  0 

1190 

IF  2=13  THEN 

1560 

1  £  0  0 

IF  2=14  THEN 

1580 

1£1  0 

IF  2=15  THEN 

1 6  0  0 

1££U 

IF  2=16  THEN 

168  0 

1£3U 

IF  2=17  THEN 

164  0 

1£4  0 

IF  2=18  THEN 

166  0 

1250 

IF  2=19  THEN 

1630 

1£6  u 

IF  2-20  THEN 

1700 

1300 

PRINT " 

1310 

6010  £000 

13£0 

PRINT"-." 

1 33  0 

GOTO  £000 

1340 

PRINT"-  ." 

1350 

GOTO  £00  0 

1360 

PRINT"-  ," 

1370 

BOTD  £000 

1380 

PR INT" - 

1390 

GOTO  £000 

1400 

PR INT" - 

141  0 

6DTD  £000 

14£0 

PRINT " - 

1430 

GOTO  £000 

1440 

PR  I  NT "  - 

1450 

GOTD  £000 

1 46  0 

PR  INT" - 

1470 

GOTO  £000 

1480 

PR INT" - 

1490 

GOTO  £000 

1500 

PR INT" - 

1510 

GOTO  £000 

1 5£  0 

PR INT" - 

1 5  3  0 

GOTO  £000 

154  0 

PRINT"- 

1550 

GOTO  £00  0 

1560 

PRINT" - 

1570 

GOTO  £000 

1580 

F'R  I  NT  "  - 

1590 

GOTO  £000 

1  6  0  0 

PRINT "- 

#  " 

1610 

GO  TO  £000 

1 6£  0 

PR INT" - 

,  " 

1630 

GOTO  £000 

1 64  0 

PR I NT " - 

1650 

GOTO  £000 

1 66  0 

PRINT" - 

1670 

GOTO  £00  0 

1 68  0 

F'R  I  NT  "  - 

1690 

GOTO  £000 

1  7  0  0 

PRINT " - 

m 

1710 

GOTO  £000 

1 8 1 J  0 

PRINT'-     <    OFF  SCALE 

1810 

GOTO  £000 

1830 

PRINT"-     C  OFF  SCALE 

+      Jj  " 

1840 

GU1Q  £000 

£000 

T=T+0. 0  0  01 

£01  0 

IF   T   >  L/ 10000  THEN 

5000 

ll-1  II 

GOTO  900 

3  0  0  0 

END 

$ 

Note  for  Figure  3. 

Reduce  number  of 

Delete 

variables 

lines  620 

—  640 

on  lines 

920 

-  940 

From  235  to  315 
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OLOCY  / 
IRONMENT  SPECIAL 

A  Program  to  Calculate  Winds 
Aloft  Using  a  Hewlett-Packard 
25  Hand  Calculator 

By  Brian  W.  Finke* 


INTRODUCTION 

A  method  of  calculating  winds  aloft  data  from 
theodolite  observation  is  offered  without  resorting  to 
the  use  of  plotting  boards.  This  program,  utilizing  the 
Hewlett-Packard  25  hand  calculator,  was  originally  in- 
tended for  fire  weather  mobile  unit  use  at  going  fires 
where  time  and  space  are  at  a  premium.  No  new  theory 
has  been  developed.  The  tangent  plane  approximation  is 
the  only  compromise;  but  within  the  accuracy  of  the 
observations,  this  approximation  results  in  no  error. 

METHOD 

The  program  (Figure  1)  is  keyed  into  the  calculator.  If 
an  HP25C  model  is  utilized,  the  program  need  only  be  ini- 
tially inserted  —  as  the  HP25Chas  anonvolatile  memory 
and  the  program  will  remain  in  the  calculator's  program 
memory  until  cleared  (even  during  battery  changes). 

A  constant  "K"  must  now  be  calculated  and  stored  in 
memory  register  0.  This  constant  will  determine  units  of 
output  for  given  units  of  input,  i.e.,  meters/sec,  knots, 
m.p.h.,  etc,  A  factor  of  .01  must  be  included  in  this  con- 
stant to  scale  the  wind  speed  for  the  output  display. 

Wind  calculations  can  now  be  made  using  assumed 
balloon  ascension  rates  (from  tables)  or  actual  heights 
from  the  pressure-altitude  curve  from  a  radiosonde  run 
and  the  theodolite  data. 


D 


Let: 
H1 
61 
oc1 

H2 

02 

OL2 


2) 


=  Height  at  time  T 
-  Azimuth  angle  at  time  T 
=  Elevation  angle  at  time  T 
=  Height  at  time  T  +  AT 
=  Azimuth  angle  at  time  T  +  AT 
=  Elevation  angle  at  time  T  +  AT. 

Now  store: 
H1  in  R1,  (H1  STO  1) 
oc|  in  R2,  {«1  STO  2} 
91  in  R3,  (81  STO  3) 
H2  in  R4,  (H2STO  4) 
<*2  in  R5,  («2  STO  5) 
62  in  R6,  (02  STO  6). 

3)  Then  push  R/S  key  —  in  about  5  seconds  the  wind 
is  displayed  in  the  form  DDD.VV  where  DDD  is  the 
wind  direction  in  degrees  and  VV  is  the  speed. 

4)  For  the  next  level  store  H1,  oc1,  etc. 
Repeat  to  end  of  run. 


This  program  was  used  operationally  at  WSO(Av)  LAX  by 
Mr.  Don  DePauw.  He  experienced  a  time-saving  factor  of 
25-50%.  Simultaneous  calculations  were  made  using 
both  the  calculator  and  plotting  board.  No  discernible 
difference  was  noted  in  accuracy,  although  one  would 
expect  the  calculator  to  be  far  superior  as  internal  calcu- 
lations are  carried  out  to  10  significant  digits. 

CONCLUSIONS 

This  program  was  developed  for  fire-weather  mobile- 
unit  use;  however,  it  can  be  applied  to  other  needs  with 
no  change.  The  program  was  supplied  to  the  State  of 
North  Carolina  Forestry  Department  for  use  in  a  smoke 
management  program.  It  was  supplied  to  the  United 
States  Forest  Service  Pacific  Northwest  Fire  Behavior 
Team  for  pibal  calculations  at  going  wild  fires. 

'Weather  Service  Forecast  Office,  National  Weather  Service 
Western  Region,  NOAA,  Los  Angeles,  California. 

HP-25  Program  Form 


GAtKfltaMQMnMdt.lHfl  T,         I    rn<v»  fcev  in  me  proqrtn 


X 

V 

z 

T 

::■»»■"■! 

i  -  vi-  hfi^1 

«*Jt__ 

P :    -i* ,  -ii       1*. . 

al 

Ml 

□  ) 

■  •*<. 

tjjn  ■  i 

Ca'Tuln^*  "fgrir^n- 
]  ^*inj:i??j-. 

a* 

CT«  -I 

441 

it 

X 

hi 

■» 
s- 

9 

5 

Jl  e*n  ■{ 

0 

TO 

J.  ;.n" 

ftII«Utn  angl* 

□a 

HCL.3 

ei 

TO 

HI  Cfn  <1 

■iriuitwt. 

HI  CtJl_"l 

.   *!  j 

M 

<  *  V 

ki  Ctn -1 

.  -  ; 

. 

,i  ■  :-x  3T"  » ■  !- : 

■1 
'J 

VI 

V  I  ,     R,,rrli»v*  ilfl 

.  -i 

Tes-          it  SMO. 

" 

.T?  ,. 

f 

1*  ej^C.  K!  s'-cu'e^ 

p.i 

Kl 

Vl 

D 

CM 
at 

=  ,   f  i'-ii-ca 

,  -    r-(    r„'r  n.r. 

n; 

VI 

n 

.cat 

and  jtsre  in  S3. 

Vo  : 

jrt 

Ml 

zna 

sett 

 fZ 



fcl 

» 

5TO  5 

K>.  * 

w 

H? 

VI 

*7 

Hi 
vl 

—  Hi  

JfitrJftvaJt2  

■j  

it 

«2 

M7 

iatrlmt*   

;i 

0 

f? 

•2 

i: 

!■ 

J! 

--:  i 
m 

M 

-Si- 

.vj. . 

■   ■  ■  -  ■■-       >-  : 

M 

:  : 

•i 

0 

ir 

... 

rs 

0 

BoiJ+lon  XZ  and  n 
ptJtBlA  IXZ.-A11  

i* 

71 

: 

:t 

u 

- 

V 

*l 

— i£*L_ 

■ 

&tTJ'i«vt_Ji  

>1 

Mi-fl 

a 

it 

IV  1 

■5 

Ot+iicjli  ttscee  i_ 

a "d_  a i_^a ct'Q n_-  

«  -  i-csr-*": 

31 

K 

V 

0 

vr 

t 

,YV 

i? 

■1 

• 

ff — 

-  i-.    -,-                i  -  - 

l* 

4 

w 

j  : j  :oor'3 

i) 

6 

M 

? 

.Vv 

D 

j,- 

.". 

-  J 

>'■■ 

V 

■' 

□ 

ii    .    - ;    ^    ro-'  -- 

•  i 

;>f 

V 

- 

•a. 

is 

j0-« 
! 

V 

-  5 

-  o 

J 

•  vv 

a.  - 

1 

a.  . 

,W 

a 

rtlrPi-tlnn. 

"'.l-.S 

— ¥~ 

rm.oo  i  .w 

iTl '■■""t 'CD.  MBl  BBM 

f  INT 

o 

u 

'  ■ 

W>.Vt  |  1 

1 

3 

. 

OCFOeEfl  7977 


INTERFACE  AGE  55 


The  energy  crisis  is  clearly  not  a  subject  to  be  taken 
lightly,  but  with  all  higher  animals,  serious  survival 
skills  are  learned  through  games.  Computer  modeling  is 
one  such  means  of  "game"  learning. 

In  response  to  the  imminent  need  to  take  inventory  of 
the  nation's  energy  requirements  and  consumption,  a 
Montana  State  University  professor,  Dr.  John  Amend 
developed  the  interactive  analog  computer  to  model  the 
world  and  national  energy  situation.  This  was  ac- 
complished four  years  ago  under  a  contract  with  the 
Atomic  Energy  Commission. 

The  simulator  is  an  electronic  computer-like  system 
with  one  main  control  panel  and  five  feed-in  panels  (see 
Photos  1a  and  1b).  A  technical  description  follows  in  the 
companion  article  by  Dr.  Amend.  Nearly  as  complex  as 
the  energy  crisis  itself,  the  simulator  encompasses 
nearly  every  aspect  of  supply  and  demand.  The  main 
panel  contains  the  situation  today;  resources  available 
(coal,  oil,  gas,  electricity),  environmental  impact,  per- 
sonal energy  use  and  population.  Two  other  panels 
break  down  demand  into  different  areas:  agricultural 
and  industrial,  transportation  and  consumer  demand. 
These  data  blocks  must  be  balanced  against  available 
energy  programmed  opposite  them  on  the  panel.  (See 
Figures  1a  through  1g).  One  panel  of  the  regional  holds 
the  production  capability  in  fossil  resources,  one  sets 
limits  on  imports  and  exports  while  another  deals  with 
energy  conversion  needed  to  meet  demands.  The  users 
are  free  to  set  the  control  knobs  to  any  position  needed, 


but  everything  must  be  in  balance.  If  the  data  input 
represents  imbalance,  lights  flash  and  a  buzzer  sounds; 
the  game  is  lost,  or  in  another  analogy,  the  machine  said 
"tilt"  and  the  world  is  in  trouble. 

In  programming  the  National  Simulator,  Dr.  Amend 
and  his  team  addressed  themselves  to  defining  the 
problem  of  "the  energy  crisis"  which  they  defined  as 
four-fold  and  only  partly  technical.  It  is  in  effect  a  closed 
loop  composed  of  several  interdependent  sectors  such 
as  research  and  development,  energy  production  and 
conversion,  energy  use  and  finance  for  energy  produc- 
tion as  well  as  research  and  development.  The  situation 
is  complicated  by  the  fact  that  energy  users  are  outstrip- 
ping energy  supplies  while  production  capability  is  lim- 
ited by  the  slow  rate  of  research  and  development.  Short- 
term  solutions  would  be  to  decrease  energy  needs  to 
match  capability  while  long-term  answers  are  to  increase 
production  capability  by  increasing  research  and  devel- 
opment of  new  sources  or  upgrading  of  culled  sources. 

Generally  non-numerical  in  its  readout,  the  simulator 
can  be  used  with  an  audience  of  20  to  40  people 
operating  portable  control  "lap"  consoles  connected  to 
the  simulator  by  small  multi-conductor  cables. 

The  simulator  is  divided  into  six  functional  blocks.  A 
four-digit  clock  represents  time  from  the  present  to  9999 
years  hence.  Time  normally  progresses  at  a  rate  of  100 
years  per  minute,  but  the  flow  rate  may  be  changed  to  25 
years  per  minute.  (See  Photo  2) 

An  energy  resource  area  contains  known  energy 
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reserves  —  coal,  petroleum,  natural  gas,  hydroelectric 
and  nuclear  power,  and  "new  technology"  (representing, 
principally,  solar  and  fusion  processes).  A  system  of 
digital  integrators  and  circuit-board  mounted  switches 
program  reserves  and  participants  draw  from  the 
reserves  at  a  chosen  rate.  The  integrator  circuits 
monitor  the  rate  of  use  of  each  resource,  calculate  the 
amount  of  reserve  as  time  progresses,  and  indicate  the 
percentage  of  each  resource  remaining  with  a  light- 
emitting  diode  display.  When  a  reserve  is  depleted  the 
lights  go  out,  a  red  warning  lamp  comes  on  and  no  more 
energy  is  available  from  that  resource. 

Environmental  impact  on  the  simulator  indicates  the 
pollution  caused  by  energy  conversion  with  three  com- 
parison circuits  which  sum  weighted  rate-of-use  signals 
from  various  resource  areas.  Colored  lights  indicate  the 
level  of  air  pollution,  unused  heat,  and  nuclear  waste. 

The  energy  pools  accept  and  sum  energy  production 
from  the  resource  areas.  They  also  receive  and  sum  the 
signals  from  the  demand  area  and  compare  energy  sup- 
ply with  energy  demand.  Balance  is  indicated  with  a  five- 
lamp  string:  red  (-);  amber,  green  (OK);  amber,  blue  (+). 
Excess  energy  production  causes  the  (+)  to  light; 
energy  shortage  causes  the  {-)  indicator  to  flash  and  an 
audible  alarm  to  sound.  The  participants  must  keep  the 
energy  pools  balanced  as  their  simulation  progresses 
either  by  increasing  or  shifting  energy  resources,  or  by 
decreasing  demands. 

Energy  demands  are  categorized  in  four  areas:  indus- 


trial, transportation,  household  and  commercial  utility, 
and  agriculture.  Each  control  is  programmed  according 
to  the  present  level  of  energy  use  in  a  designated  area. 
Total  demand  is  affected  by  the  settings  of  personal 
energy  demand  and  population  growth.  Personal  energy 
demand  is  indicated  on  a  digital  voltmeter  and  popula- 
tion is  displayed  on  a  string  of  ten  light-emitting  diodes. 
The  balance  between  population  and  agricultural  pro- 
duction is  displayed  in  a  food  pool.  (See  Photo  3) 

The  system  is  controlled  by  a  number  of  variables  acces- 
sible to  the  participants.  Participants  create  their  own 
energy  strategy,  given  the  present  situation  and  the  pos- 
sible interaction  of  the  factors  they  are  programming. 

After  observing  the  result  of  a  given  simulation  the 
participants  can  discuss  the  strong  and  weak  points  of 
their  strategy,  or  energy  policy,  modify  the  strategy, 
press  the  reset  button,  and  try  a  new  strategy.  One  of 
the  principal  values  of  the  simulator  is  its  ability  to 
place  people  in  a  decision-making  situation  involving 
real  variables  and  alternatives,  and  to  project  for  them 
the  probable  consequences  of  their  policies  or  strategies. 

Often  participants  have  the  world  in  dire  straits  in  45 
seconds  after  their  simulation  begins.  The  common  reac- 
tion is  disbelief;  they  don't  think  that  it  Is  possible.  Dr. 
Amend  comments,  "Never  in  history  have  we  faced  a  situa- 
tion like  that,  because  prior  to  this  time  growth  rate  has 
been  slow  enough  so  we've  been  able  to  assimilate  it." 

The  energytenvironment  simulator  is  a  valuable  educa- 
tional tool  to  raise  the  level  of  consciousness  of  the  public. 
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Figure  1a. 
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Figure  Id. 
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Figure  1b. 


Figure  1e. 
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Figure  1c. 


Figure  1f. 
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Dr.  Amend  estimates  that  over  a  million  people  have  been 
reached  by  the  National  Simulator.  Since  people  tend  to  ig- 
nore environmental  facts,  or  prefer  not  to  think  about 
them,  the  simulator  presents  the  data  in  a  very  real  way. 
One  21-year-old  woman  astonished  Dr.  Amend  with  her 
response.  Her  simulation  resulted  in  an  exhaustion  of  coal 
reserves.  She  asked  how  long  it  took  for  "coal  to  grow 
back."  She  had  assumed  a  timespan  of  200  or  300  years. 

There  are  now  about  60  National  Simulators  in  use 
throughout  the  country.  The  educational  program  is  spon- 
sored by  the  U.S.  Energy  Research  Development  Adminis- 
tration (ERDA),  A  regional  model  was  developed  last  year 
in  Montana  by  Dr.  Amend  and  Byron  Jones,  a  mechanical 
engineer  for  the  Montana  Energy  and  MHD  Research  and 
Development  Institute  along  with  a  team  from  Montana 
State  University.  The  Regional  Simulator  is  able  to  take  a 
broader  look  at  the  energy  picture  in  one  designated  area. 

Originally  the  regional  model  utilized  the  National  Simu- 
lator as  its  main  console,  but  a  new  main  console  has  been 
designed  recently  for  the  regional  model.  The  Montana 
Energy  Research  Institute  that  funded  its  development 
now  uses  the  regional  model  in  demonstrations  across  the 
state. 

The  regional  model  is  an  extension  of  the  National  Sim- 
ulator with  a  more  extensive  break-down  of  energy  and  en- 
vironmental factors.  It  goes  beyond  what  the  national 
model  can  do  in  several  areas.  The  Regional  has  special 
ability  to  deal  with  imports  and  exports.  The  import  and  ex- 
port capability  ties  the  one  specific  region  to  the  world  and 
shows  the  net  effect  on  the  regional  trade  balance  regard- 
ing energy  imports  and  exports,  ft  also  gives  an  indication 
of  overall  cost  of  energy.  If  limits  are  not  set  on  imports 
and  exports  it  is  assumed  the  rest  of  the  world  can  supply 
a  region's  demands  indefinitely. 

Like  the  national  "parent"  installation,  the  main  panel 
for  the  Regional  Simulator  holds  a  given  situation  — 
resources  available  {coal,  oil,  gas,  electricity),  environmen- 
tal impact,  trade  balance,  personal  energy  use,  population. 
Two  other  panels  break  demand  down  into  different  areas 
—  agricultural  and  industrial,  transportation  and  consumer 
demand.  The  two  areas  must  balance  against  available 
energy.  Another  panel  controls  the  rate  of  production  of 
fossil  fuels  and  resources  including  imports  and  exports. 
Another  console  sets  limits  on  imports  and  exports  as  well 
as  setting  their  price. 

Since  Montana  is  a  coal-producing  state,  one  console 
controls  energy  conversion  needed  to  meet  demands.  Coal 
may  be  converted  to  liquid  or  gaseous  fuels;  the  genera- 
tion of  electricity  is  possible  using  either  fossil  fuels  or 
nuclear  and  hydroelectric  sources.  Another  panel  holds 
the  production  capability  of  fossil  fuel  resources.  One  con- 
trol console,  operated  only  by  the  demonstrator  of  the 
simulator,  sets  limits  on  the  various  world  and  national 


scenarios  of  import  and  export  possibilities  tying  Montana 
to  the  rest  of  the  world. 

Future  developments  of  the  demonstrator  of  the  simula- 
tor will  be  a  certain  scenario  of  "outside"  possibilities.  Par- 
ticipants will  have  that  as  a  "given"  until  changed  to 
another  scenario,  again  with  factors  that  are  controlled 
outside  of  the  state.  The  control  panel  will  allow  an  input  of 
limitations  and  ties  of  Montana  to  the  rest  of  the  world. 

The  Regional  Simulator  also  has  time  lags  programmed 
for  the  building  of  energy  production  and  conversion 
facilities,  a  factor  the  more  general  National  Simulator 
couldn't  take  into  consideration.  The  time  lags  require  the 
modeling  of  production  facilities  before  energy  can  be  pro- 
duced and  used. 

The  regional  installation  allows  for  a  more  extensive 
look  at  conversion  of  resources  such  as  conversion  of  coal 
to  gaseous  and  liquid  fuels.  Special  routines  provide  for 
complete  fuel  mixes  available  to  the  various  demand  sec- 
tors rather  than  just  the  chemical/electric  mixes  used  in 
the  National  Simulator. 

Another  key  difference  is  that  the  Regional  Simulator  is 
set  up  on  a  25-  to  50-year  basis,  whereas  the  national 
model  projects  up  to  1,000  years.  But  time  is  not  a  deter- 
mining factor.  The  programmers  are  aware  that  the  situa- 
tion changes  with  such  rapidity  that  after  the  first  10  to  20 
years,  all  is  speculation  anyway. 


Dr.  Amend  (left)  with  participants  during  a  simula- 
tion session  at  Kellog  Extension  Education  Confer- 
ence in  Montana. 


Like  its  parent,  the  regional  model  has  a  system  of  warn- 
ing devices.  When  there  is  an  imbalance  of  supply  and  de- 
mand, or  when  environmental  conditions  exceed  pro- 
grammed limitations,  an  alarm  will  go  off  in  the  appro- 
priate console.  It's  not  the  world  or  country  that's  in 
trouble  this  time,  but  the  State  of  Montana.  The  machine 
said  "tilt"  and  something  must  be  done  to  put  the  state 
energy  situation  back  into  equilibrium.  Knobs  must  be  ad- 
justed. Is  it  to  be  increased  environmental  pollution  or 
decreased  energy  demand?  ff  it's  to  be  decreased  demand, 
what  areas  are  to  suffer?  Or  is  there  a  less-polluting  way  to 
produce  energy?  How  long  will  it  take?  Do  we  have  the 
time  and  money  to  invest  in  research  and  development  of  a 
new  process? 

As  in  life,  decisions  must  be  made.  The  simulator  is 
serving  as  a  useful  tool  for  both  professionals  and  public 
to  acquaint  themselves  with  the  environment's  plea 
against  overwork,  and  in  the  last  analysis  it  is  the  citizens' 
choice  through  their  elected  officials  whether  to  heed  that 
plea  or  to  ignore  it.  Computer  hobbyists  are  in  a  privileged 
position  in  that  regard  for  they  have  learned  how  to 
manipulate  data  and  to  derive  answers.  They  can  work  in  a 
make-believe  universe  or  in  our  own  real  world. 

Persons  or  groups  interested  in  this  program  may  obtain 
further  information  by  contacting  Dr.  Burrell  Wood,  Office 
of  Public  Affairs,  U.S.  ERDA,  Washington,  DC  20545. 
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By  John  R.  Amend 

Professor  of  Chemistry,  Montana  State  University 


A 
day. 


number  of  important  problems  face  our  nation  to- 
Soiutions  to  several  of  these  problems  demand  the 
common  thread  of  knowledgeable  action  by  the  public 
and  their  elected  representatives.  This  action  must  take 
place  within  a  system  whose  variables  are  governed  by 
laws  of  science,  but  which  are  not  well  understood  by 
the  general  populace.  The  problem  of  energy  is  a  promi- 
nent example  —  how  can  our  nation  preserve  a  reason- 
able standard  of  living,  maintain  a  reasonable  level  of 
environmental  pollution,  and  save  part  of  our  non- 
renewable energy  resources  for  future  generations?  The 
solution  to  this  problem  is  partly  technological,  in  terms 
of  development  of  new  energy  resources  and  of  better 
utilization  of  our  present  resources,  and  partly  educa- 
tional. Decisions  concerning  conservation,  energy  con- 
version, and  resource  utilization  are  ultimately  personal 
or  legislative  decisions  made  not  by  the  scientist, 
engineer,  or  technical  manager,  but  by  the  man  on  the 
street  and  his  elected  representatives.  How,  then,  can 
we  insure  that  this  person  is  aware  that  a  problem  exists 
and  has  a  reasonable  understanding  of  the  major 
variables  involved  in  the  system? 

In  the  previous  article,  Joan  Melcher  described  some 
of  our  work  in  the  area  of  interactive  simulation.  This 
technique  places  people  in  a  decision-making  situation 
involving  real  variables  and  alternatives,  projects  for 
them  the  probable  consequences  of  their  policies  or 
strategies,  and  has  proven  extremely  effective  as  a  tool 
for  public  education.  In  this  article  I  will  discuss  briefly 
the  general  idea  of  interactive  modeling,  and  will 
describe  the  electronic  implementation  of  the  energy 
model  described  in  Ms.  Melcher's  article. 

Figure  1  presents  a  generalized  model  for  interactive 
simulation.  This  model  consists  of  four  sectors  super- 


w  f 

imposed  on  a  real  problem  or  system.  The  goal  of  the 
simulation  is  simply  to  optimize  the  system's  operation. 
If  the  variables  and  situation  are  real,  there  is  a  good 
chance  that  the  participants  will  see  their  decision- 
making process  as  having  implications  far  beyond  the 
simulation. 

The  simulation  is  begun  by  defining  the  "optimum" 
system  operating  conditions.  Decisions  in  this  sector 
are  made  by  the  participants,  and  are  usually  subjective 
and  moral  in  character.  In  the  case  of  the  Energy/En- 
vironment Simulator,  these  "optimum"  conditions 
usually  involve  maintenance  of  a  reasonable  standard  of 
living,  a  reasonable  standard  of  environmental  pollution 
and  preservation  of  some  of  our  non-renewable 
resources  for  future  generations. 

Operation  of  the  system  is  controlled  by  a  number  ot 
variables  accessible  to  the  participants  through  a  group 
of  "lap  unit"  control  consoles.  These  variables  are 
representative  of  the  major  variables  governing  the  real 
system,  and  are  usually  defined  in  more- than/less- than 
terms  as  compared  to  the  current  condition.  In  general, 
a  lay  audience  does  not  assimilate  quantitative  informa- 
tion well.  The  points  may  be  made  as  well,  and  usually 
understood  more  quickly,  in  terms  of  more-than/less- 
than  judgements  as  compared  to  the  current  situation. 
Variables  are,  however,  real  and  quantitative  in  their  ac- 
tion if  not  their  knob  calibration. 

System  simulation  is  provided  by  a  computation  cir- 
cuit that  responds  to  input  variables  in  the  same  manner 
as  the  system  under  study.  There  are  a  number  of  ways 
to  provide  this  simulation,  ranging  from  simple  analog 
operational  amplifier  circuits  to  microprocessors  and 
minicomputers.  These  approaches  differ  in  stability,  ac- 
curacy, response  time,  design  time,  and  cost.  The  im- 
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Figure  1 

sectors  j 
the  simu 

dilion.  Learning  takes  place  as  participants  interact  with  the  in- 
put variables  and  observe  their  effect  on  the  system's  overall 
condition.  The  simulator  poses  problems  to  the  participants, 
acts  according  to  their  decisions,  and  forces  them  to  live  with  the 
consequences  ot  these  decisions  as  time  progresses.  Par- 
ticipants often  change  their  ideas  ot  what  is  "optimum"  after  be- 
ing faced  with  the  realities  of  the  system. 


Figure  3.  A  typical  resource  integrator  is  illustrated  in  block 
form  In  this  figure.  The  rate-of-use  signal  is  digitized  by  the 
voltage-tofrequency  converter,  divided  by  a  programmable 
counter,  and  accumulated  in  a  shift  register.  When  the  shift 
register  is  lull,  (he  resource  is  exhausted.  The  amount  of 
resource  availabie  is  determined  by  the  division  factor  of  the 
divide-by-n  counter.  Amplifiers  IC*  and  IC<  and  potentiometer  R, 
form  a  continuously  variable  distribution  circuit  to  distribute  the 
rate-of  use  signal  to  the  chemical  and  electrical  energy  pools. 


portant  constraint  on  the  computation  circuit  is  that  is 
must  respond  as  the  system  responds,  within  the  accur- 
acy of  the  input  data.  It  is  not  necessary  to  make  a 
±0.1%  computation  with  ±10%  data.  The  first  Na- 
tional Energy/Environment  Simulator,  designed  by  the 
author  in  1973,  was  entirely  analog  in  its  computational 
circuitry.  Addition,  subtraction,  and  comparison  are 
accomplished  by  analog  circuits,  while  integration, 
multiplication,  and  counting  functions  utilize  digital  cir- 
cuits for  stability.  This  simulator  uses  about  200  IC's, 
about  76  of  which  are  involved  in  computation.  The  re- 
mainder are  used  for  I/O  and  display  drive.  A  micropro- 
cessor based  Energy/Environment  Simulator  is  current- 
ly being  completed  under  ERDA  sponsorship  by  Dr.  Jan 
Narud's  group  as  Los  Alamos  Scientific  Laboratory. 
This  unit  is  based  on  an  8080  microprocessor  and  uses 
about  4K  of  memory. 

The  condition  of  the  system  is  indicated  by  three 
types  of  displays:  more-than/less-than,  as  in  the  case  of 
the  red(-)  -  amber  -  green  -  amber  -  blue  (  + )  pool  balance 
indicators;  semi-quantitative  as  represented  by  the 
strings  of  light-emitting  diodes  used  as  resource  re- 
maining and  energy  demand  indicators,  and  quan- 
titative, as  represented  by  the  4-digit  clock  display  and 
3-digit  persona!  energy  demand  display.  Digital  readouts 
are  reserved  for  areas  in  which  a)  it  is  important  that  a 
quantitative  value  be  presented;  b)  the  display  units  are 
understandable  to  the  audience;  and/or  c)  small 
changes  must  be  observed  in  a  large  number.  About  176 
binary  display  elements  are  used  to  display  the  system 
conditions;  a  major  fraction  of  the  cost  of  the  instru- 
ment is  in  displays,  latches,  and  display  drivers.  Both 
the  microprocessor  and  hybrid  versions  of  the  simulator 
use  more  (C's  for  I/O  than  for  computation. 
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Figure  2.  The  information  flow  through  the  Energy/En- 
vironment Simulator's  model  is  illustrated  in  this  figure. 


The  feedback  element  is  a  decision-making  element 
which  inputs  system  condition  information  and  outputs 
input  variable  modification  instructions.  The  partici- 
pants are  the  feedback  element  in  the  simulation.  They 
receive  system  condition  information  from  the  display, 
and  output  control  information  to  the  input  circuits. 
Criteria  for  decision  are  the  initially-decided  upon  op- 
timum system  operating  conditions. 

The  simulation  differs  from  standard  digital  computer 
simulations  in  that  it  operates  in  "real  time"  (100  clock 
years  per  minute,  for  example),  and  presents  informa- 
tion concerning  all  of  its  variables  simultaneously  dur- 
ing the  run.  The  group  conducting  the  simulation  may 
interact  with  the  model  at  any  time  during  the  run, 
changing  variables  to  optimize  their  situation.  After 
observing  the  result  of  a  given  simulation,  participants 
can  discuss  the  strong  and  weak  points  of  their  strategy 
or  energy  policy,  modify  the  strategy,  press  the  reset 
button,  and  try  the  new  strategy. 

The  information  flow  through  the  Energy/Environment 
Simulator's  model  is  illustrated  in  Figure  2,  The  opera- 
tion of  each  of  the  principal  functional  blocks  compris- 
ing this  model  is  described  in  the  following  paragraphs. 

The  fossil  and  nuclear  resource  integrators  (Figure  3) 
are  identical  except  for  programmed  reserve.  ICi  is  a 
summing  amplifier  which  sums  the  "rate-of-use"  inputs 
from  the  simulator  panel  (Rt)  and  the  external  control 
consoles.  The  output  of  this  amplifier  drives  a  voltage- 
to-frequency  converter  (discussed  later  in  this  para- 
graph) and  the  chemical/electrical  distribution  amplifier 
through  electronic  switch  ICs.  The  distribution  amplifier 
ICi-IC*  distributes  the  rate-of-use  signal  to  the  two 
energy  pools.  The  output  of  the  chemical  pool  amplifier 
(ICt,  gain  =  -1)  may  range  from  zero  to  the  maximum 
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rate-of-use  signal,  depending  upon  the  setting  of 
distribution  potentiometer  R*.  When  the  slider  of  FU  is  at 
the  ground  end  of  the  potentiometer,  there  is  no  output 
from  ICs.  IC4  then  acts  as  a  simple  inverting  amplifier, 
outputting  a  signal  equal  to  the  rate-of-use  signal  but 
reversed  in  sign.  However,  as  the  slider  of  R<  is  moved 
up  from  ground,  ICa  will  output  an  inverted  signal  equal 
to  the  fractional  part  of  the  rate-of-use  signal  selected 
by  potentiometer  Rs.  This  inverted  signal  is  also  applied 
to  the  summing  input  of  Id,  thus  reducing  the  output  of 
the  electrical  pool  amplifier  Id  by  an  amount  equal  to 
the  output  of  chemical  pool  amplifier  ICs.  Chemical  pool 
output  plus  electrical  pool  output  always  equals  the 
rate-of-use  signal.  The  chemical  and  electrical  outputs 
sum  with  like  outputs  from  other  resource  modules. 

The  amount  of  resource  remaining  is  determined  by  a 
digital  integrator  composed  of  the  voltage-to-frequency 
converter,  the  programmable  divide  by  n  counter,  and 
the  shift  register.  The  V-F  converter  produces  a  digital 
pulse  train  of  frequency  proportional  to  the  rate-of-use 
signal.  This  pulse  train  is  divided  by  the  programmable 
divide-by-n  counter,  which  then  drives  a  5-bit  shift 
register.  As  pulses  from  the  counter  are  sent  into  the 
shift  register  clock  input,  O's  are  shifted  into  the 
register,  the  resource  lamps  go  out  one-by-one,  and 
finally  when  the  last  resource  lamp  is  extinguished  elec- 
tronic switch  Id  opens  disconnecting  the  resource. 
This  circuit  permits  full  resource  use  untii  the  resource 
is  gone;  a  decreasing  maximum  rate-of-use  may  be  ob- 
tained by  driving  the  rate-of-use  pot  with  a  summing 
amplifier  driven  from  the  five  shift  register  outputs.  In 
this  configuration,  the  maximum  possible  rate  of  use  of 
the  resource  will  decrease  as  the  reserve  is  depleted, 
falling  to  zero  at  exhaustion.  (Such  a  circuit  is  used  in 
the  New  Technology  Resource;  1's  are  shifted  into  the 
register  and  the  available  output  signal  increases  in  pro- 
portion to  the  accumulated  R&D  signal.) 

Environmental  impact  is  computed  (Figure  4)  by  sum- 
ming the  several  rate-of-use  signals  through  weighting 
resistors  proportional  to  each  resource's  contribution  to 
that  pollution  pool.  For  example,  coal  and  oil  contribute 
to  the  air  quality  circuit,  all  resources  except  hydroelec- 
tric contribute  to  the  unused  heat  circuit,  and  the 
nuclear  resource  contributes  to  the  nuclear  waste  cir- 
cuit. Summing  of  these  inputs  is  accomplished  by  ICi. 
ICs  2  and  3  form  a  three-level  comparator  switching  at 
approximately  1  volt  (green  to  amber)  and  2  volts  (amber 
to  red);  ICs  4  and  5  form  an  exclusive  OR  logic  circuit  to 
drive  the  green  and  amber  indicator  lamps,  while  ICs  6 
and  7  cause  the  red  warning  lamp  to  flash  when  the 
summed  pollution  signal  is  greater  than  2  volts. 

A  portion  of  a  typical  demand  module  is  shown  in 
Figure  5.  Id  is  a  summing  amplifier  which  sums  the 
front-panel  demand  signal  (Ri)  and  the  signal  from  the 
external  control  consoles.  This  amplifier  drives  a  sec- 
ond summing  amplifier  (ICs)  through  a  4-bit  bine-ry 
resistor  demand  weighting  circuit;  the  output  of  td 
drives  a  chemical/electrical  distribution  amplifier  iden- 
tical to  that  described  in  the  discussion  of  the  resource 
circuit.  Inverting  amplifier  Id  inverts  the  demand  signal 
and  drives  a  4-step  comparator  composed  of  a  3302 
comparator  and  4  LED's.  The  4-LED  strong  above  each 
demand  knob  shows  the  relative  rate-of-use  of  that  de- 
mand sector.  The  weighting  switch  permits  the  unit  to 
be  adjusted  so  that  the  12-0'clock  position  of  each  de- 
mand potentiometer  is  representative  of  the  "current" 
demand  level.  Each  demand  module  consists  of  four 
summing  amplifiers,  four  inverting  amplifiers,  and  four 
4-LED  display  comparators. 

Population  and  personal  energy  demand  multipliers 
are  simply  amplifiers  with  digitally-controlled  gain.  In 
the  circuit  shown  in  Figure  6,  IC.  is  a  summing  amplifier 


that  sums  all  demands  into  that  pool.  The  gain  of  IC:  is 
simply  Rj/Ri,  and  is  set  to  1.0.  However,  as  counts  are 
accumulated  in  the  growth  scaler,  resistors  Rj-Rt  are 
switched  in  parallel  with  R2,  thus  reducing  the  amplifier 
input  resistance  and  increasing  the  gain.  The  values  of 
resistors  Ri-Rr  are  coded  in  a  binary  1-2-4-8  sequence, 
giving  an  increasing  gain  in  15  equal  steps.  Thi  current 
simulator  actually  uses  an  8-bit  (256  step)  counter  and 
an  8-resistor  network,  but  the  effect  is  only  to  give 
smaller  growth  steps.  If  two  of  these  growth  circuits  are 
cascaded  and  driven  by  the  same  clock  signal,  the  out- 
put is  equal  to  (input)(gain)J.  This  function  is  a  reason- 
able approach  to  exponential  growth,  and  serves  well  to 
illustrate  the  problem  encountered  with  increasing  rate- 
of-change  of  energy  use. 

The  energy  modules  sum  the  demand  and  resource 
signals,  and  compute  the  relative  balance  between 
these  two  signals.  Identical  pool  circuits  (Figure  7)  are 
used  for  chemical,  electrical,  and  food  pools.  Demand 
signals  are  summed  by  amplifier  Id  (these  signals 
come  from  the  growth  module),  resource  signals  are 
summed  by  amplifier  IC:.  The  summed  demand  and 
resource  signals  are  then  added  in  amplifier  Id,  which 
drives  a  5-level  comparator  circuit  formed  of  ICs  4-13. 
Each  of  the  comparator  steps  is  about  0.46  volts  above 
the  previous  step;  the  pool  balance  potentiometer  R, 
permits  setting  the  output  of  Id  to  about  1.15  volts  for  a 
"green"  balance  condition  when  demands  equal 
resources. 

SUMMARY 

Interactive  simulation  has  proven  to  be  an  extremely 
time-efficient  and  relatively  inexpensive  means  of  com- 
municating the  structure  of  a  complex  problem  area  to  a 
lay  audience.  One  of  the  principal  values  of  this  tech- 
nique is  it  -  ability  to  place  people  in  a  decision-making 
situation  involving  real  problems  and  alternatives.  Inter- 
active simulation,  if  honestly  modeled,  does  not  present 
a  certain  point  of  view  but  instead  offers  participants  an 
opportunity  to  experiment  with  different  strategies  and 
policies,  and  to  observe  the  probable  consequences  of 
their  actions.  If  the  variables  and  situations  are  real, 
there  is  a  good  chance  that  the  participant  will  see  his 
decision-making  process  as  having  implications  far 
beyond  the  simulation.  Although  the  examples 
presented  in  this  article  were  drawn  from  the  work  we 
have  done  in  the  problem  area  of  energy,  the  general  ap- 
proach has  application  in  any  dynamic  system  of 
general  interest  that  can  be  immediately  modeled. 

A  project  of  this  magnitude  is  seldom  the  work  of  one 
person.  Donald  Frame  and  Bruce  Ivey  contributed  to  the 
electronic  design  of  the  simulator  illustrated  in  this  arti- 
cle, Anita  Armold  provided  technical  back-up,  and  Fred 
Sanford  of  the  MSU  Office  of  Information  provided  the 
graphics.  Burrell  Wood  of  ERDA  contributed  to  the 
model  definition,  and  Lyle  Wilhelmi  and  Bryan  Valett 
contributed  to  the  panel  design.  The  model  for  all 
generations  of  the  national  simulator  has  been  based  on 
energy  flow  models  presented  by  Kenneth  F.  Weaver  in 
the  National  Geographic'  and  by  Earl  Cook  in  Scientific 
American2.  The  regional  energy  simulator  discussed  in 
Joan  Melcher's  article  was  developed  by  Donald  Brels- 
ford  and  Byron  Jones  of  the  Montana  Energy  and  MHD 
Research  and  Development  Institute  and  Anita  Armold 
and  the  author  of  Montana  State  University.  Harold 
Wehrman  provided  technical  back-up,  and  Fred  Sanford 
again  provided  the  graphics. 
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Figure  4.  A  typical  environmental  impact  circuit  is  illus- 
trated in  this  figure.  Three  such  circuits  are  used  in  the 
simulator;  air  quality,  unused  heat,  and  nuclear  waste. 
Each  circuit  is  driven  by  the  summed  rate-of -use  signals 
of  the  resources,  weighted  according  to  their  contribu- 
tion to  that  particular  environmental  impact. 
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Figure  5.  A  portion  of  a  demand  module  is  illustrated  in 
this  figure.  Each  demand  module  (industry,  transporta- 
tion, household/commercial  utility,  and  agriculture)  con- 
sists of  four  demand  potentiometers,  four  rate-of 
demand  indicators,  and  a  distribution  amplifier. 
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Figure  6,  This  figure  illustrates  a  simplified  growth  cir- 
cuit. The  demand  signals  are  summed  by  IC,  the  gain  of 
amplifier  IC2  is  determined  by  the  accumulated  count  in 
the  counter  and  the  values  of  the  binary-coded  resistor 
group  FU-Rr. 


Figure  7.  The  circuit  of  an  energy  pool  module  is  illus- 
trated in  this  figure.  This  circuit  sums  resource  and  de- 
mand signals,  computes  the  relative  balance  between 
these  signais,  and  presents  this  balance  as  a  five-step 
read  out  —  red  (■),  amber,  green  (OK),  amber,  blue  (+ ). 
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FOREWORD 

The  General  Ledger  is  the  second  of  a  series  of  software 
features  on  business  application  programs  by  Bud  Sham- 
burger.  This  second  article  covers  a  Motel  General  Ledger 
Software  Package  developed  by  the  author  for  his  78-unit 
Ramada  Inn.  Because  of  its  si2e,  the  General" Ledger 
Package  will  be  published  in  the  following  three  parts: 

•  GENERAL  LEDGER  PACKAGE  DESCRIPTION  &  PROCEDURES 

•  GENERAL  LEDGER  PACKAGE  OUTPUT  EXAMPLES 

•  GENERAL  LEDGER  PACKAGE  BASIC  PROGRAMS 

Part  1  covered  the  description  of  the  General  Ledger 
Program,  Part  2  covers  the  operating  procedures  and 
sample  outputs,  while  Part  3  will  list  the  General  Ledger 
programs. 


follow 


ing: 


The  General  Ledger  outputs  include  the  folio 

•  MONTHLY  BANK  STATEMENT 
•GENERAL  JOURNAL 

•  BALANCE  SHEET  &  OPERATING  !         i  :i 

•  MONTHLY  BUDGET 

•  YTD  BUDGET 

•  MONTHLY  STATISTICAL  REPORT 

•  YTD  STATISTICAL  REPORT 

•  YEAR  TO  YEAR  INCOME  &  EXPENSE  COMPARISONS 

•  AVERAGE  DAILY  ROOM  RATES  MONTHLY  &  YTD 

•  OCCUPANCY  RATES  MONTHLY  &  YTD 

•  CASH  FLOW  ANALYSIS 

•  SPECIAL  SORT  PROGRAM  WHICH  REARRANGES  THE  DATA  FILES 
TO  PRODUCE  THE  ABOVE  REPORTS 


The  General  Ledger  Software  Package  includes  the 
following  BASIC  programs: 

•  CHECK  TRANSACTIONS 

•  LEDGER  TRANSACTION 

•  MERGE  BANK  BACKUP  WITH  LEDGER  &  CREATE  NEW 
BANK  CURRENT 

•  CHECKS  CASHED  &  TAG  BANK  CURRENT 

•  BANK  STATEMENT 

•  DAILY  ROOM  REVENUE  JOURNAL  VOUCHERS 

•  MONTHLY  OR  YTD  BUDGET  -  MONTHLY  OR  YTD  ANALYSIS 

•  COPY  FILES 

!  MAKE  MASTER  CHANGES 

•  SORT  GENERAL  LEDGER  FILES 

•  COPY  BUDGET  FILE  TO  BUDGET  HISTORY  FILE 

•  LOADS  IN  GENERAL  LEDGER  CHART  OF  ACCOUNTS 

•  LIST  THE  PROCEDURES  FOR  RUNNING  THE  GENERAL  LEDGER 
PACKAGE  OF  PROGRAMS 

•  DISPLAY  ALL  GENERAL  LEDGER  PROGRAMS  AND  PROMPTS  THE 
OPERATOR  AS  TO  THE  FLOW  OF  PROCESSING 

The  author's  microcomputer  hardware  system  con- 
figuration includes: 

•  MITS  ALTAI R™  8080B  MICROCOMPUTER  WITH  64K  MEMORY,  4  SIO 
PORTS,  2  PIO  PORTS  &  PROM  BOOTSTRAP  LOADER 

•  TWO  MITS  ALTA1R™  HARD  SECTORED  FLOPPY  DISC  DRIVES 

•  TWO  ADM 3  VIDEO  TERMINALS 

•  ONE  OKI  DATA  110  LINE  PRINTER 

•  ONE  MPt  LINE  PRINTER 

•  MITS  12K  DISC  BASIC  VER.  4.0 


Now  to  Bud's  General  Ledger  Software  Package. 


— Software  Editor 
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SUMMARY  OF  PROCEDURE  STEPS 


GL6 
GL1 

GL1 


Procedure  steps  consist  of  the  following  monthly  and 
year  end  procedures: 

MONTHLY  PROCEDURE 
PROGRAM       STEP  PROCEDURE 

GLMENU  0.    Display  all  general  ledger  pro- 

grams and  prompts  the  operator 
as  to  the  flow  of  processing.  In 
addition  this  program  boots  up 
the  desired  program  selected  by 
the  operator. 

1.  Enter  daily  room  revenue  journal 
vouchers 

2.  Enter  check  transactions  for  ac- 
count number  1110  —  the 
general  checking  account 

3.  Enter  journal  vouchers  for: 

A.  Other  income  {concessions, 
rent,  etc.) 

B.  Bank  charges  (returned 
checks,  BAG  &  MC,  etc.) 

C.  Add  new  account  headers 
(zero  money  amounts) 

COPRAN  4.    Copy  'ledger'  current  to  'ledger* 

backup -be  fore 
SORTGL  5.    Sort  on  check  number/voucher 

number 

GL2  6.    Run  check/voucher  register  — 

verify  debits  =  credits 

COPRAN  7.     Copy  'BANKCURR'  to 

'BANKBKUP' 

GL3  8.    Merge-drive  1  BANKBKUP- with 

-drive  0  ledger  account  1110-  and 
cut  new  -drive  1  BANKCURR- 

COPRAN  9.    Copy  'BANKCURR'  (0201-0400) 

to  'BANKSAVE'  (0401-0600) 

GL4  10.    Enter  check  number  and  amount 

from  canceled  checks  and  tag 
checks  cashed  in  'BANKCURR' 
(Enter 'T  to  terminate  input) 

GL5  11.    Run  bank  statement  for  account 

COPRAN  1110  and  balance  to  bank.  Make 


SORTGL 
GL2 

GL2 

GL7 
GL7 
GL7 
GL7 

COPRAN 
COPCON 


GL2 


12. 


13. 


14. 

15. 
16. 
17. 
18. 
19. 

20. 


any  corrections  to  'ledger'  & 
copy  to  'ledger'  backup-before 
Sort  'ledger'  on  acct#/check#/ 
voucher# 

Run  genera]  journal.  Verify  bank 
balances.  Look  over  run  for  er- 
rors. Correct  any  errors  and  re- 
run if  necessary 
Run  balance  sheet  &  operating 
statement 

Run  monthly  budget 

Run  Y.T.D.  budget 

Run  monthly  statistical  report 

Run  Y.T.D.  statistical  report 

Copy  'ledger'  current  to  'ledger' 

backup-after 

Copy  "budget'  to  'BGTMOYR' 


YEAR  END  PROCEDURE 

1.  After  all  entries  and  runs  for  the 
year  have  been  made,  request 
closing  entries,  place  new  flop- 
py on  drive  0  and  run  general 
journal  with  no  transactions.  All 
the  proper  accounts  will  be 
zeroed  out. 

Manually  add  current  earnings 
total  (account  #3096)  to  un- 
distributed taxable  income  (ac- 
count #3001)  to  place  the 
balance  sheet  back  in  balance. 

2.  Enter  new  budget  figures  into 
data  tables  in  program  'GL7'. 

3.  Make  journal  entry  to  establish 
new  current  liabilities— notes 
payable  account  2133. 

4.  Accrue  accounts  payable  at  year 
end  and  journalize.  Take  out  of 
accounts  payable  as  paid. 

5.  Run  year  end  balance  sheet  and 
operating  statement. 


Monthly  Step  #0  —  Boot  Up  GLMENU  And  Proceed 
Monthly  Step  #1 


Enter  Daily  Room  Revenue  Journal 
Vouchers 


FLOW  DIAGRAM 


STEP  t 

PROGRAM  "GL6" 

CURRENT 
GENERAL 
"LEDGER" 
FILE  DR  1 


( 


ENTER 
□  ATE  &  MONEY 
AMOUNTS  ONLY 


SPECIAL 
DAILY  ROOM 
REVENUE 
VOUCHERS 


Sample  of  Terminal  Inquiry  Routines  Step  1  Program  GL6 


EiiTtf  -r-  re  riawtr  r«f  FtLC  v 

iiEHERRL  lEf'iEP  TRfWiSKTIpHS 

DftiLv  rfppsn  voucmfs 

ehtff  TRMSHCTiott  ro-fly-W?  tfs-awr 

EHTEF  -H-  FOF  110  TRANSACTION 
EHTEF  -PU«E-  TO  ST0F 
TFnrlS  ffCCI  iVCHF  fWOVNT 

hovvyp  tmBP  HUfiSP  PFSCFiFTioii         ttttn  rr 
mOlc?  JJisl  WffPJ  FflW  PgPVSIT 

tVtJU  tVJST  >EV  IN  C&llim.  POTNT*  HFFFflfilNlj  TO  THf  PlbHT  OF  BLL  I'luITS' 
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Monthly  Step  #2  —  Enter  Check  Transactions  for  General 
Checking  Account 

FLOW  DIAGRAM 

STEP  2 

PROGRAM  "GL1" 


CURRENT 
GENERAL 
"LEDGER" 
FILE  DR  1 


CHECK  STUBS 
PRE-CODED 
FOR  DEBIT 
ENTRIES 


ALL  CREDIT 
ENTRIES  WILL 
USUALLY  BE 
ACCOUNT  1110 


Sample  of  Terminal  Inquiry  Routines  Step  2  Program  GL1 


chief  -v-  to  Mown  the  file?  y 

ENTER  GENERAL  LEDGER  TRANSACTIONS 

ENTER  -J-  FOC  HEADERS  i  SflL  FUDS 
ENTER  -i-  FOR  CHECK  TRANSACTIONS 
ENTER  -j-  FOR  VOUCHER  TRANSACT IONS 

ENTER  -U-  FOR  UNBALANCED  ENTRIES?  II 
EHTEF  TPANSALTION  NO  f  YR  AS  tlOYR*  0577 
100  ENTRIES  WW  REP  CHECK  OR  VOUCHER 
ENTER  -T-  TO  TOTAL  TRANSACT  IONS 
-L-  FOR  LAST  TRANSACTION 

7PHHS  fICCT  C.-V  AHOUHT 
HOPVYR  NUtta  NUMB  DESCRIPTION        -ftl  tit  It 

(YOU  NUST  KEY  IN  DECtHfX.  POINTS  APREARim  TO  THE  PIWT  OF  ALL  DIGITS.- 


Monthly  Step  #3  —  Enter  Journal  Voucher  Entries 
FLOW  DIAGRAM 

STEP  3 

PROGRAM  "GL1" 


CURRENT 
GENERAL 
"LEDGER" 
FILE  DR  1 


ALL  OTHER  LEDGER 

ENTRIES  FROM 
REGULAR  JOURNAL 
VOUCHERS 


ALL  CREDITS  a 
DEBITS  COMPLETELY 
CODED 


Sample  of  Terminal  Inquiry  Routines  Step  3  Program  GL1 


ENTER  -V-  TO  NOON T  THE  FILE?  Y 
ENTER  GENERAL  LEPGEP  TRANSACTIONS 

ENTER  -1-  FOR  HEADERS  S  EAL  FWS 
ENTER  -2-  FOR  CHECK  TRANSACTIONS 
ENTER  -3-  FOR  VOUCHER  TRANSACTIONS 

~>  J    <ENTER  A  1  HERE  TO  ADD  HEADERS  FOR  NEW  ACCOUNTS  AMOUNT  d> 
ENTER  -U-  FOR  UNBALANCED  ENTRIES*  N  'USED  TO  CORRECT  A  VIS*  ERROR* 
ENTER  TRANSACTION  NO  t  YR  AS  HOYR?  0577 
100  ENIRIES  HUX  PER  CHECI.  OR  VOUCHER 
ENTER  -T-   TO  TOTAL  TRANSACTIONS 

ENTER  -L-  FOR  LAST  TRANSACTION  '.TO  REQUEST  FOR  DATA* 
™«S  ACCT  C/Y  AIIOUNT 
NODVYR  NUMB  HONE  DESCRIPTION  .  .    -ftt  lif  II 

? 

'.YOU  FIUST  KEV  IN  DECIMAL  POINTS  APPEARING  TO  THE  RIGHT  OF  ALL  DIGITS* 

 ,  .  
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24  Channel  LOGIC  ANALYZER,  complete  with  2  cards  and 
3  sets  of  probes  (only  one  set  shown). 

Features 

-  24  channels  with  256  samples  each. 

-  Display  of  disassembled  program  flow, 

-  Dual  mode  operation  —  external  mode  analyses 
any  external  logic  system.    Internal  mode  monitors 
users  data  and  address  bus. 

-  Selectable  trigger  point  anywhere  in  the  256 
samples. 

-  0-16  bit  trigger  word  format  or  external  qualifier. 

-  10MHz  sample  rate  {50ns  min.  pulse  width) 

-  Synchronous  clock  sample  with  coincident  or 
delayed  clock  mode. 

-  User  defined  reference  memory. 

-  Displays  and  system  control  through  keyboard 
entry. 

-  TTL  Logic  level  compatible  (15  pf  and  15  pa 
typical  input  loading). 

-  Includes  annotated  source  listing. 


rm»  ■  kin: 
w  m  i 

w  .■;  ?  Wl 


m  a.i:- 

El  *C  T 


Display  of  disassembled 
program  flow. 


Databyte,  Inc 


P.O.  Box  14 
7433  Hubbard  Avenue 
Middleton,  Wisconsin  53562 
Tel:  (608)  831-7666 


24  channel 
Logic  Analzer 
plugs  into 

your  S-100  Bus 


The  DATALYZER 

The  Databyte  Logic  Analyzer  (DATALYZER)  is  a  con- 
venient, flexible,  high  quality  device.  Efficient 
engineering  has  allowed  a  combination  of  features 
previously  available  in  only  the  most  expensive  units. 

Designed  to  plug  easily  into  your  S-100  Bus,  the 
DATALYZER  is  a  complete  system  —  for  only 
S495.    Display  of  disassembled  program  flow  is  a 
standard  feature,  not  an  extra.    And  the  low  price 
includes  30  logic  probes,  so  you  can  hook  up 
immediately,  without  additional  expense. 

The  DATALYZER  is  available  in  kit  form  ($495), 
and  as  a  fully  assembled  device  on  two  PCB's  ($595). 
Four-week  delivery,  a  substantial  warranty,  and  the 
Databyte,  Inc.  commitment  to  service  make  the 
DATALYZER  a  worthwhile  investment.  Begin 
debugging  by  sending  the  coupon  now. 


- 

lima: 
aim 

MM 

Itt.t 

mm 

turn 

.!:;?:. 

Displays  in  Hex 


Displays  in  Binary 


Please  send  me  the  24  Channel  LOGIC  ANALYZER  I 

□  Kit  -  (manual  included)  $495.00  (Wis  res.  add  4%) 
|  O  Assembled  and  Tested  (manual  included)  $595.00 

Q  Operators'  manual  only  S7.50 
|  Delivery  of  all  items  in  four  weeks  to 

Name  .  .  

|  Address  

City  

|  Telephone  


State 


Zip. 


Payment  Enclosed:  O  Check  □  Money  Order 
|  CH  BankAmericard  CJ  Master  Charge  Exp.  Date  

I 


Number  _ 
Signature 
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Monthly  Step  #4  —  Copy  Ledger  Current  to  Ledger 
Backup 


FLOW  DIAGRAM 


ENTER  FILE  1 .  NAMESN 
2.  LOCATIONS  I 
3.  BOUNDARIES  S 


STEP  4 

PROGRAM  "COPRAN"  -v. 

CURRENT                          /  /  \\ 

i 

"COPRAN" 

REPEAT  THIS  STEP 
FOR  RECORD  #2037 

Sample  of  Terminal  Inquiry  Step  4  Program  COPRAN 

Copy  *  Basic-Random-Files  *  ^ 

ENTER  -INPUT-  FILE  NHHE 
ENTER  -OUTPUT-FILE  NHHE 
ENTER  -lNFtlT-tUlf  I 
ENTER  -OUTPUT-  DM?  0 
ENTER  -INPUT-  BEG  RSCf 
ENTER  -INPUT-  ENO  FECI? 
ENTER  -OUTPUT -BEG  RECI?  1 
ENTER  -OUTPUT-  ENC  B£C#?  J 15 
TO  MOUNT  THE  FILE?  ENTER  -Y-':  N 

THE  COPY  IS  NOII1TOPE0  ON  THE   TERMINAL  rtS 


LEOGER 
lEOGEF 


not 


GENERAL 

"LEDGER" 

BACK-UP 

BEFORE 

PROCESSING 


GLMENU 


Monthly  Step  #5  —  Sort  On  Check  Number/Voucher 
Number 

FLOW  DIAGRAM 


STEP  S 

PROGRAM  "SORTGL" 

CURRENT 
GENERAL 
-LEDGER" 
F  ILE 
DR  1 


f  REPORT 
,  I      PROGRESS  OF 
\SORT  ON  TERMINAL 


PRINT 

HARD  COPY 

OF  FILES 
SORTED  AND 
THEIR  LOCATION 


(REQUEST \ 
SORT  ON 
CKJ VOUCHER  a   J  " 


ENTER 
LE  DATE 


1 



f       REPORT  N 

PROGRESS  OF 
\SORT  ON  TERMINAL, 

SORT  ON 
CK  ((/VOUCHER  1 
FOR 
FILE  DATE 
ENTERED 

PRINT  HARD 
COPY  RECORD 
OF  FILES 
SORTED  AND  THEIR 
DISC  LOCATION 

 ► 

RETURN 
SORTED 
FILE  TO 
ORIGINAL 
LOCATION 

1 

• 

Sample  of  Terminal  Inquiry  Routine  and  Line  Printer 
Output  Off  Step  5  Program  SORTGL  on  Check#/Voucher# 


ENTER    V    TO  MOUNT  THE  FILES''  N 
GENERAL  LEOGER  SORT 
ENTER  -0-  TO  >0RT  ON  KCTI/CKI/VCHI 
ENTER  -C-  TO  SORT  ON  CK/VCH  »?  I" 
ENTER  DHTE  TO  6E  SORTED  AS  H0YF'  057 


GLMENU 


■.LINE  PRINTER  HHFO  COPY  fEffflf  OF  S0FT> 
GEN  LEOSER  SORT  ON  Ten.  VOW 
DHTE  0577 

TOTOL  RECOROS  FREE  MEHORV  17092 

ENTERING  OUTPUT  ROUTINE  OR  0 

**  EOF  **  OR  0  IN  OUTPUT  SECTOR  J 15  RECORO  H  1 
ENTERING  COPY-BNCL  ROUTINE 

OR  1  FIRST  OUTPUT  SECTOR  ii'iil     FECORO  t  1 

«»  EOF  *»  OR  I  IN  OUTPUT  SECTOR  1313  RECORO  #  1 

EOJ 


68  INTERFACE  AGE 


OCTOBER  1977 


Monthly  Step  #6  —  Run  Check/Voucher  Register  — 
Verify  Debits  =  Credits 

FLOW  DIAGRAM 


STEP  6 

PROGRAM  -GL2" 

CURRENT 
GENERAL 
"LEDGER" 
FILE 
DR  1 


f ENTER  DATE \ 

(request  ck/voucher] 
v     register  j 


1 

-GL2- 

i 

LIST 

CHECK  VOUCHER 
REGISTER 


CHECK  FINAL 
TOTALS  TO 
VERIFY  ALL 
DEBITS 


GLMENU 


ALL  CREDITS 
IF  NOT  LOOK 
THRU  LISTING 
FOR  CHECK  OR 
VOUCHER  OUT 
OF  BALANCE 


Terminal  Inquiry  Routines 

TO  NOUNT  THE  FILE  ENTER  -V-">  '. 
GENZRHl  LEDGER 

BITER  RERIQC  EHD1H0  PME  Hi  NO-W-yR'  C5-JJ-.V 
ENTER  -V-  IF  VOU  UfffTT  CLOSING  ENTRIES'*  W 
ENTER  TO  TBBL'LNTE  rtW  flCCOL'NT  HL'HBEP"  fl 

ENTER  -r-  FOX  TUB,   -L-  FOB  LIST?  L 
ENTER  — 

1-  FOR  CTL  ON  CK  OR  VUCH* 

2-  ™  en  on  ticcwrn  > 

7  1 


Sample  of  CkA/oucher  Register  Step  6  Program  GL2 


fpWWrtV  R  I     tNt  ■    CQHUHV  flflfc 
CHECK/VOUCHES  REGISTER  -  PERIOD  fW/iTfl  05-J1-77 


PATE      ACCT  CnUtlB 

ifo  &v  yr  mms  vwjhq  rescript  ion 


MONTHLY 

MBit; 


nONTftt.  Y 
CREDITS 


y  t  o 


05-93- 

1U6              A^frtfJP  PLtiffS 

:5j 

I0- 

z 

151 

30- 

05-0;- 

7*11 

C0?i^  ^cros-ie/p  plump 

151 

2 

J0 

account  TOTAL 

w 

151 

13- 

0 

00 

05-05- 

1110  ffl3u  flw  HflLreff 

79f 

OB- 

J50 

00- 

03-03- 

77  7*02  £0343  J?W  Hflt  t£R 

06 

350 

lV 

HCCQUNT  TOTAL 

IM 

00 

JJP0 

00- 

0 

0f 

03-05- 

1110  £031*  P  flflUftf 

100 

100 

00- 

100 

00 

100 

00 

fl<xou«r  rorffl. 

00 

100 

00- 

6 

00 

05-05- 

77 

my 

£0315  FH  rirfLrfR  EST 

J  50 

00- 

350 

l.l»f 

05-05- 

7? 

7*9  J 

C0915  Fti  HALTER  EST 

J5e 

00 

{90 

00 

RCCQVHT  TOTAL 

■Mi 

06 

.  MP 

LhH 

0 

00 

05-05- 

77 

7411 

C991E  JO  SHflHPUPGEJ? 

200 

^00 

05-05- 

me 

C0?i*  JP  5HF?NPtJJ?Q£ff 

_Vl' 

00- 

00- 

260 

00 

0 

00 

05-01- 

2200 

C0317  HOVER*  SEC  LIFE 

1 

GU 

:-: 

: 

614 

m 

03-01- 

11J0 

C0917  nOPERN  SEC  LIFE 

10 

.^11 

75- 

10.  711 

rf- 

05-01- 

7*00 

C0917  HOPERH  SEC  LIFE 

; 

1-  J- 

$4 

■f 

05V 

94 

"J  1 

'5 

.-■ 

711 

73- 

0 

00 

MHW 

f0S10  ERVIfl  ESSEN 

*? 

*5 

JS 

45 

HJ0 

C691&  ERVlN  EBSEN 

49 

«■ 

■;  S 

ACCOUNT  TOTAL 

49 

! 

49 

45- 

0 

00 

03-O& 

77 

C9919  ROB  snmeuFGER 

3 

00- 

30 

|0> 

05-0P 

7£0i 

C9919  ROB  SHfiftSltRGER 

.-t< 

00 

30 

■  ■■■ 

ACCOUNT  TOTAL 

M 

00 

30 

00 

0 

03- 0£- 

1110 

C$92.9  fayfoll  Wf  r 

1 

747 

63- 

1 

7*7 

-■■> 

05-0*- 

iiii 

ffl?70  payroll  rtfff 

t 

7*7 

89 

1 

7*7 

99 

ACCOUNT  TOTAL 

'•f. 

0J 

1 

■ 

$9- 

0 

00 

03 -0*- 

lilt* 

C0P51  BGUEHS  REST 

1 

I  -: 

-jj 

1 

19-t 

-f-r 

05-0* 

3134 

C0921  EVUENS  REST 

1 

44 

; 

194 

jj 

ACCOUNT  TOTAL 

i 

44 

1 

194 

44- 

0 

00 

05-11- 

1110 

C0921  RtiriWA  tnn£ 

9X9 

IV 

-  i 

03- 

05-11- 

7S0J 

C&*22  JWtfftfflfi 

3  W 

10 

300 

10 

05-11- 

7*  0ft 

fiP?;*1  ffW/rftPiH  J«h5 

5ff7 

?? 

5*7 

55 

05-11- 

7*17 

£3 

*0 

05 

919 

05- 

0 

P0- 

05-15 

1110 

C0922  ROB  SHfWBuRGEP 

13 

00- 

15 

130 

05-12 

7*01 

dt9£3  fob  SHftneuRGfR 

15 

00 

IS 

00 

COKUffY  ft  i      SNC  •    CONilftY  ARK 
OGG&VOUCHER  REGISTER  -  PERIOO  EHP1HG  05-31-72 


00  TE      HCCI  CNW10 

no  Dv  vi?  mwp  KMM0  r>£54.-fl/pri0« 


MrVmtV 


00t0MCC 


tKCCWt  rotoL 

03-15-77  1111  f0f)5*  /»rtyff£N.L  ftCCF 
05-1^-77  mo  C6924  PAYROLL  ACCT 
ACCOUNT  TOTOL 

05-12-77  7S00  C0929  EfivjN  EBSEN 
05-12-77  1110  C0«5  E*v;h  £05f« 
ACCOUNT  TOTAL 

65-16-7-  7112  C0926  IMP  TRAVL  SERV 
05-lf-77  1110  C0924  TAP  TffflVL  SERV 
ACCOUNT  TOTAL 


05-1 0-7,' 

0:  -is-  ■  ■ 


1110  C0927  LflHREHCE  CARTER 
7116.  C0927  LAURENCE  CARTER 
ACCOUNT  TOTAL 


05-13-77  1110  C&92B  ROlWDR  INNS 
05-10-77  700J  C&92B  RAftAPA  INNS 
05-1S-77  7115  C092B  RAHADR  INNS 
ACCOUNT  TOTAL 

05-17-77  7*1*  C0929  INNS 

i^-ir-r    nil-    .i-vJ  c-i*f7.>?f>«  .t,-. 

flf count  rorju 

05-10-77  *J0*  CP?30  0CP r  OP  PlKftL' 
05-10-77  1110  C0930  DEPT  OF  FINANCE 
ACCOUNT  TOTAL 

05-10-77  1110  C093J  M0CO  INN  SUFP 
05-1B-77  716?  C0931  RAOCO  INN  SUPP 
ACCOUHT  TOTAL 


05-l?-77  1110  C0922  , 
05-l?-77  7418  C3932  JP  ?HflfJ0UPGFF 
ACCOUNT  TOTAL 

95-19-??  7614  C&933  -fLLNfft  flPPf. 
05-19-77  1110  C09iS  2ELLNER  APPL 
ACCOUNT  TOTAL 

03 -19- T7  7701  L"09J*  ARkLA 
03-13-77  1110  C09S4  AftKLA 

ACCOUNT  TOTAL 


19 

N 

15 

00- 

0 

00 

335. 

2S 

20 

3.  J?5 

3- 

3  93 

!f0> 

I 

58 

3.  3?5 

20- 

0 

00 

51 

75 

51 

51 

73- 

51 

75 

51 

75 

51 

fS- 

1 

00 

16 

00 

It 

00 

M 

80- 

tc 

00- 

i& 

30 

Jtn" 

30- 

0 

00 

Tfl 

00- 

70 

00" 

70 

00 

70 

00 

70. 

00 

76. 

00- 

0 

505 

39- 

205 

39- 

103 

7? 

79 

21 

09 

21 

b'O 

205 

3? 

205 

9 

08 

5 

00 

5 

00 

ft 

00- 

5 

00- 

5 

03 

5 

00- 

0 

&30 

.-r 

S99 

94 

p90 

96- 

...  a, . 

•nr. 

699 

0ti 

H- 

0 

00 

200 

19- 

200 

13- 

200 

19 

200 

J  1 

200 

19 

230 

10- 

0 

M 

j  5i' 

00* 

350 

00" 

330  00 

rsv 

.... 

?50  00 

350 

00- 

0 

...H 

55  3& 

52 

30 

\- 

30- 

52 

30- 

52  30 

32 

30- 

0 

00 

1 

213 

00 

1 

5;. 

00 

80" 

1 

2  3 

80- 

1 

7j: 

00 

1-213 

00- 

0 

00 

155 

05 

155 

05 

122 

05- 

[.V 

03- 
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ACCOUNT  TOTAL 

95-19-??  itl&  CB936  HAimETT  LAVNDRY 
05-19-77  7399  C0936  HflPIPfE'F  ?  L.FMMKRV 

99-19-77  7616  C$9??  UNIVERSAL  FENCE 
05-19-7?  Lite  C9937  UNIVERSAL  FENCE 
ACCOUNT  TOTAL 

05-19-7?  1110  C9930  HEATH  J  CO 
95-19-7?  7564  C9930  HEATH  JC  CO 
ACCOUNT  TOTAL 

95-1?-??  1110  CO? J?  WflFH  #  CO 
05-13-??  7504  C993?  HEftTH  S  CO 
ACCOUNT  TOTAL 

05-1?-??  7302  C0940  COCA-COLA 
05-1?-??  1110  C8940  COLA-COLA 
ACCOUNT  TOTAL 

85-1?-??  7201  C0941  SELL  TELE  CO 
05-19-7?  111&  C9941  0ELL  TELE  CO 
05-19-7?  7299  C0941  BELL  TELE  C0 
05-19-??  7202  C9941  BELL  TELE  CO 

ACCOUNT  TOTAL  J, 

9SH9-7?  7411  C9?42  NO0IL  OIL  CO 
05-19-??  1110  C9942  N8BIL  OIL  CO 
ACCOUNT  TOTAL 

05-1?-??  lllO  C8943  ttrtULPtNG  INC 
ACCOUNT  TOTAL 

05-19-77  7613  C9944  RCA 
05-19-7?  1110  €0944  RCA 

ACCOifNT  total 

05-1?-??  ?60?  C$9*5  NABU0L2  $UFP 
95-19-7?  1110  C0945  HRBHOL2  SUPP 
ACCOlMT  TOTAL 

05-19-7?  1110  C9946  LOG  CABtN  DEN 
05-1?-??  73*2  C9946  LOG  CABIN  OEN 
ACCOUNT  TOTAL 

05-19-77  7110  C094?  CENTfit  ARK  OUST 


95-19-??  lllO  C0$4?  OENTRL  DAK.  OUST 
ACCOUNT  TOTAL 

05-19-7?  7503  C9948  CUERDEH  SIGN  CO 
95-19-??  1110  C0948  CUERDEH  SIGN  CO 
ACCOUNT  TOTAL 

05-19-77  710?  C$949  HEIGEL  NNLSE 
05-19-??  ±110  C$94?  HEIGEL  NHLSE 
ACCOUNT  TOTAl 

05-19-7?  1110  C0959  HIEGEL  LUMBER 
93^19*77  7611  C095O  HlEGELLWlBER 
ACCOUNT  TOTAL 

05-19-77  1110  C8951  HANBUCHEN  ELEC 
05-19-??  C0951  HMKRinCH  ELEC 

ACCOUNT  TOTfiL 

05-1?'??  1110  C9952  NATL  BOOt  DIST 
05-1?-??  ?701  C0952  Ntl T L  BPOt  i'IST 
ACCOUNT  TOTAL 

09-19-7?  1110  08953  KANSAS  CITY  UHJ 
05-19-77  7106  06953  KANSAS  CITY  S-INT 
ACCOUNT  TOTAL 

05-1?-??  1110  C8954  MMGQ  «FC  CO 
05-1?-??  ?l$S  C0994  HAUCO  NFC  CO 
ACCOUNT  TOTAL 

05-19-7?  1110  C0955  KANSAS  CITY  mhT 
05-19-77  7186  C$955  KANSAS  CI TV  UHT 
ACCOUNT  TOTAL 

05-19-77  1110  C$956  FOOL  CHEN  INC 
05-19-7?  7612  C0956  POOL  CHEN  INC 
ACCOUNT  TOTAL 

95-19-??  lllO  C095?  TEP.nl NIX  INC 

$5-1?-??  ?iii  C095?  rEPntni?:  Ittc 

ACCOUNT  TOTAL 

$5-1?-??  ills  c8?5b  nmipttts  tm 

05-1?-??  7603  C8959  HAULOtHS  UK 

account  Ftfm 

05-1?-??  7410  C6959  BELL  TELE  CO 
05-19-77  1119  06959  SLLL  TELE  CO 

ACCOUNT  TOTAL 

05-19-??  ?6O0  C9969  etrvln  EBSEN 
05-19-??  1110  C09BO  ERVJN  EB$&i 
ACCOWT  TOTAL 

05-1?-??  111$  C&961  ROB  SAAnBURGER 
95-19-7?  7691  C8961  ROB  SnANBURGER 
ACCOUNT  TOTAL 

05-20-7?  1110  C9962  PAYROLL  ACCT 
05-2$-??  1111  C9962  PAYROLL  ACCT  1- 
ACCOUNT  TOTAL  J 

05-10-7?  ?112  C996J  EHF  TPVL  SER 
05-29-77  mo  C9953  I  HP  TfM.  SIR 
ACCOUNT  TOTAL 

05-24-7?  1110  C0964  0OUENS  WST 
05-24-7?  US*  C9904  BOUENS  REST 
ACCOUNT  TOTAL 

05-14-??  1UQ  C99S5  SEPHtS 
05-24-7?  7616  C0965  SCARS 

ACCOUNT  TOTAL 

05-24-7?  7411  C8966  TEXACO 
05-24-7?  HIV  C8966  TtlttCeO 

ACCOUNT  TOTAL 

05-29-??  7110  C096?  LAURENCE  CARTER 
95-25-??  lllO  C9S6?  LAURENCE  CARTER 
ACCOUNT  TOTAL 

99-25*77  ?41i  C0968  NOV  I  HQ  -  .'OS 
05-25-7?  lllv  C096B  HGV1NG  -  JOS 
ACCOUNT  TOTAL 

05-25-7?  ??07  C096?  CONUAY  CORF 
95-35-77  7703  C0969  COHUAV  CORF 
01-25-7?  7700  C0969  CONUAV  COFF  2. 
09-29-77  1110  CONUAY  CORF 

ACCOUNT  TOTAL 

05-25-77  1110  C0970  CONUAY  CORP 
05-25-77  7702  CO970  CONUAY  COtlR 
ACCOUNT  TOTAL 

05-25-7?  7304  C0971  OA  SPARKS  INC 


05-25-7?  1110  C99?l  DA  sPARt-S  INC 
ACCOUNT  TOTAL 


250.  25 
258  25 

15&.  25- 
159  25- 

250.  25- 
25$  25 

0  00 

0?  00 

9?  00- 

8?  80 
%  99~ 

306  94 
106  ?4 

3&<s  94- 

30*  94- 

106  94- 
200  94 
0.  90 

239  48 
1*9  *$ 

239  48- 
23?  40- 

239.  49- 
239.  48 
0  09 

202  92 
202  92 

202.  92- 
202  92- 

292  91 
202  92- 
0  00 

924  19 
159  95 

712.  20- 

1 

712  29- 
?24  1? 
150.  95 

04  0? 

S4  6?- 

04  6? 
04  67- 

70  04 

70  04- 

70  84 
70  $4- 

Hft  75 

146  75- 
140  75- 

146  75 
146  75- 
0  BO 

41  11 

41  15- 

41  15 
41  35- 
0  00 

1?  50 
1?  50 

1?  50- 
1?  50- 

1?  58- 
1?  50 

9  90 

17  OO 

1?  80 

1  ?  $$ 

%T  00- 
1?  00- 

1?  00- 

0  OO 

266  J  J 

zes  44- 

266  44 
44- 

?1  5$ 

71  59- 

71  5? 

rS  eS" 

202  # 
202  56 

202  56- 
202  50- 

202  56- 
102  9* 
0  cw 

19?  47 

197  47- 

197  47- 
19?  47 

25?  59 

259  59- 
259  5?- 

259  59- 
259  59 

39?  50 

19?  58 

:97  59- 

197  50- 
79?  58 

0  80 

1?1  1? 

1$1  27- 

i?i  27- 
131  27 

*9?  31 

0??  ~1 

69? 

0??  3l- 

09?  :i- 

69?  11 
0  00 

672  03 
672  O? 

672  03- 
672  07- 

672  03- 
6?2  03 
0  00 

25  CO 

25  08- 
2*  00- 

25  00- 
25  OO 

5?  40 

5?  49- 
5?  4Q- 

5*  40- 
0  60 

46  03 

4b  03- 

46  0: 

46  03- 

46  02- 

5j  40 
5j  4$ 

51  48- 
3j  4£- 

53  49 
53  40- 
9  80 

24  15 

24  15- 

24  15- 
*0  J? 

910  64 

910  00- 

2 

t 

910  66- 

910 

S  40 
8  4$ 

$■  49- 
8  40- 

9  40 
3  40- 

i&5  5$ 

1S5  59 

1S5  59- 
■105  5?- 

| 

195  59- 
■195  5? 
0  00 

ppo  no 
pjti  oo 

600  00- 
•}£0  00- 

M0  09- 

680  00 

is  20 

1$  g» 

19  20 
19  20- 

0O  09 

6  0  OO- 

69  00 
60  PC- 

430  OO 
430  OO 

439  99- 
470  00- 

430  00 
439  00- 
9  30 

64  OO 
9?  75 
151  Ol 

- 

7.t2  76- 

i 312  ?6~ 

64  00 
9?  75 
151  01 
■  312  76- 
0  00 

00  60 
9?  65 

S0  69- 

08  68 
0  00 

42  00 

42  90 

42  00 

42  00- 
42  00- 

42  00- 

0  90 

05-27-7?  1118  06972  ERVIN  EBSEIl 
65-27-77  7680  C0972  ERVIN  EBSEN 
ACCOUNT  TOTAL 

05-2?-??  1116  C9973  ROB  SHATI8URGER 
05-2?-??  7001  C9973  ROF  SHAH8URQEX 
ACCOUNT  TOTAL 

65-27-7?  1110  C8974  JPAYROLL  ACCT 
05-27-7?  Ull  C9974  Pfl*f?(?J.L  ACCT 
ACCOiiNT  TOTAL 

05-91-??  1136  V9501  ftCCTS  REC 
05-91-7?  4204  YO501  SflLf?  TM 
05-91-7?  1130  V0591  ACCT$  REC 

AS-m-rr  j l 1 1. '  vow  tuefhuhi 

05-91-7?  4302  V0581  NEHSSTANO 
05-91-??  410&  Y05O1  POOH  RENT 
05-01-7?  ill?  V0591  CITY  LEDGE* 
85-01-7?  11 1U  V0501  BANK  DEPOSIT 
05-91-??  21  ?4  V0501  OUE  ttQNENS 
ACCOUNT  TOTAL 

95-02-7?  4382  V0592  NEUSSTANO 
95-92-77  lllO  1/0582  BANK  DEPOSIT 
85-02-7?  1129  Y9592  CITY  LEDGER 
05-92-77  1139  V0592  ACCTS  REC 
95-02-7?  1130  V8582  ACCTS  REC 

05-02-??  jjiv  wses  itLtfwm 

95-62-77  4100  V0562  #OOH  RENT 

85-02-7?  :'6502  CP  CARD  DISC 

95-92-7?  2134  V0582  DUE  BOWENS 

85-92-77  4294  V0502  SALES  TAX 

95-02-??  4101  Y6502  NEE  TING  R0OA 

05-92-7?  1129  V9592  CITY  LEDGER 

85-92-77  4391  V6592  VALET 
05-02-77   7400  CR  r.-r?Pf  J  J  -M 

ACCOUNT  TOTAL 

95-03-7?  4192  V0593  TELEPHONE 
85-63-7?  1139  V0503  ACCTS  REC 
95-63-7?  4302  V0597  HEUSSTfWt) 
95-63-77  2134  Y6593  DUE  9QUEHS 
05-03-77  1139  V8591  *CCt$  S£C 
95-63-7?  1129  V6503  CITY  LEDGER 
95-63-77  4294  V8593  $~*LE?  TAX 
05-03-77  1110  V0593  BANh  DEFOSIT 
65-83-7?  4100  V0593  ROON  REliT 
ACCOUNT  TOTAL 

05-94-7?  1129  V9584  CITY  LEDGER 
05-04-??  43G7  W594  NEUSSTANO 
eS-Bl4-?'?  4204  V0504  SALES  TAX 
05-0*-??  1129  V058*  CITY  LEDGER 
05-94-7?  4102  Y0504  TELEPHONE 
65-04-7?  1130  V05O4  ACCTS  PEC 
95-94-7?  4100  V0584  ROOn  RENT 
05-94-77  2134  V0504  [H.<E  BPUENS 
05-94-??  1139  V0$94  ACCTS  ftEC 
85-94-??  4381  V0594 
9JS-W-7?  1118  Y0TO4  SAW  OEPOSIT 
ACCOUNT  TOTAL 

05-95-7?  7488  Y0595  C*  CARD  DISC 
05-95-7?  lllv  Y&S95  riCCTS  Kii 
05-95-77  1129  Y05O5  CR  CARD  DISC 
05-95-77  4794  V0585  SALES  TAX 
95-95- 77  410?  W505  TELEPHONE 
85-05-77  112?  Y0505  CITY  LEDGER 
85-95-7?  1138  V0595  ACCTS  REC 
85-95-77  1122  V0505  CITY  LEDGER 
05-05-77  4302  V6505  NEUSSTAND 
05-95-7?  4301   Y0595  VALET 
95-95-??  2134  Y9595  DUE  BOtlENS 
05-05-77  4i&#  VHS05  ROOft  REN  J 
05-85-7?  1110  1/0505  BAN*  DEFOSIT 
ACCOUNT  TOTAL 

05-96-7?  1136  V0586  ACCTS  REC 
05-86-7?  4284  V9586  SALES  TAX 
05-86-7?  1130  V0500  ACCTS  REC 
05-86-7?  410U  V0506  ROOtt  RENT 
05-00-7?  4192  V0580  TELERNONE 
05-00-??  430?  V0506  NEUSSTAND 
65-80-77  4301  V9596  VALET 
05-90-??  2134  V0506  0VE  BONENS 
93-06-7?  1110  V9506  BANk  DEROSJT 
05-86-7?  112?  V05O6  CITY  LEDGER 
ACCOUNT  TOTAL 

05-07-77  410U  V05O?  ROON  RENT 
65-9?-??  4204  Y650?  SALES  TAS 
09-07-7?  1178  V059?  ACCTS  REC 
05-97-77  1130  V05O?  ACCTS  REC 
05-07-7?  4102  V059?  TELEPHONE 


05-9?-??  1129  V8507  CITY  LEPGEF 
05-0?-??  4302  VO50?  NEWSSTAND 
85-07-7?  111V  V9507  00m  DEPOSI  1 
05-07-7?  2134  VO50?  DUE  9QUEN$ 
ACCOUNT  TOTAL 

05-0B-7?  4100  V0599  ROON  RENT 
05-08-7?  2134  Y0599  DUE  B9HENS 
95-98-7?  4302  V6598  NEUSSTAND 
85-68-7?  4204  V6588  S8i.ES  TAX 
85-88-77  4102  V0508  TELEPHONE 
95-0$-??  ll?u  vast**  ACCTS  REC 
95-9B-??  1129  V059B  CtTY  LEDGER 
05-88-77  1119  V05O0  RANk  DEPOSH 
05-89-??  1139  V050B  ACCTS  REC 
ACCOUNT  TOTAL 

05-89-7?  4302  V059?  NEuSS TAND 
05-89-7?  4182  V858?  TELEWNl 
65-89-77  1118  V8589  BAHK  DEFOSt t 
85-89-7?  7408  V059?  CR  CARD  DISC 
85-89-7?  1129  V958?  CR  CARD  Oti< 
95-89-7?  1129  V0509  CITY  LEDGER 
05-09-7?  Jifli  t-V50?  nEETING  ROOff 
85-89-77  4204  V0599  SRLES  TAX 
95-89-77  \l?y  VPW?  C17Y  i..i.VutV 
95-09-7?  2124  K-0509  DOE  B8UENS 
05-69-7?  4109  VO509  RGOli  RENT 
95-09-7?  1139  VO509  ACCTS  REC 
05-89-7?  4301  V0503  VAlET 
95-89-7?  113U  VO509  ACCTS  fiEC 
ACCOUNT  TOTAL 

05-18-7?  4302  V9518  NEUSSTAND 
85-18-7?  1116  V0518  BANK  DEPOSIT 
05-18-77  4180  V0510  ROON  RENT 
05-10-7?  1130  V051O  ACCTS  REC 
05-18-7?  4391  Y0518  VALET 
95-18-7?  4294  V8S19  SALES  TAX 
05-19-77  1129  V8510  CITY  LEDGER 
95-19-??  2134  V051O  OUE  BONENS 
95-19-7?  4192  V8510  TELEPHONE 
05-10-7?  7400  V0S19  CR  CARD  QtS{ 
05-19-7?  1130  V0519  ACCTS  FEC 
95-10-??  1129  V8510  CR  CARD  DISC 
95-10-??  112?  V0519  d TV  LEDGER 
ACCOUNT  TOTAL 

05-11-??  2134  V951S  DUE  BOutNS 


99-H-7?  1139  V0511  ACCTS  R£C 
05-11-7?  4101   ve-.ill  fSEStlNC  ROOF) 
85-11-77  4302  V8511  UEWSSTAND 
95-11-??  1129  V0511  CI  TV  LEDGER 
95-11-7?  112?  V0511  CITY  LEDGER 
95-11-7?  4100  V0511  ROOH  RENT 


52  90- 

52  99- 

52  90 

52  ?0 

52-  ?8 

52  90- 

0.  OO 

25  00- 

25  8'~l- 

25  86 

25  DO 

25  OO 

25  00- 

0  00 

1, 

476.  41- 

1-426.  41- 

1.  476  41 

1476  41 

L  476  41 

i, 

4 76  41- 

9  09 

558   '  4 

558  74 

12  81- 

12  81- 

675  66- 

1?  64- 

I?  64- 

11  96- 

11  96- 

427  09- 

41?  00- 

279  13 

275  13 

400  53 

408  51 

89  43- 

??  47- 

1-234  40 

1, 

234  49- 

0  08 

13  92- 

13  92- 

2.  912  19 

2~  812  1? 

±, 

590  13- 

1-  590  13- 

4?0  54- 

478  54- 

i  40?  78 

1- 46?  79 

49  0?- 

49  07- 

i, 

18?  80- 

1.10?  00- 

2  0?- 

2  9?- 

8? 

$7  ?2- 

IS  67- 

75  67- 

25  00- 

25  00- 

56  48 

56  48 

7  30- 

7  39- 

2  0? 

2  0? 

7,  4?9  52 

3. 

479  52- 

0  00 

64  41- 

84  41- 

1-  2??  16 

U2TZ  16 

22  88- 

2?  80- 

100  94- 

100  84- 

i. 

207  Sl- 

1-207  81- 

*4  30 

34  03- 

U  07- 

1  os:  51 

1 ■  033  51 

1, 

134  90- 

1, 1 34  00- 

2-504  ?? 

5$4  97- 

0  90 

3??  32 

37?  32 

16  12- 

16  12- 

36  14- 

36  14- 

38  73- 

3$  70- 

106  19- 

106  19- 

1653  13 

1-657  17 

1. 

203  99- 

1  207  90- 

208.  53- 

288  53- 

90?  64- 

90?  64- 

2  25- 

2.  25- 

56?  ig 

569  10 

2  59?  55 

5?9.  55- 

&  09 

35  14 

35  14 

705  45- 

705  45- 

35  14- 

35  14- 

36  32- 

36  32- 

111  36- 

III  36- 

373  46 

373  4  6 

1.570  16 

L  570  16 

J. 

066  73- 

1066  ?5- 

13  4$- 

13  49- 

73  90- 

125  lO- 

125  10- 

1, 

210  09- 

1-210  80- 

1.399  74 

1>399  ?4 

;  37?  59 

3/ 

377  50- 

0  99- 

2. 

716  23- 

2,  716  23- 

30  33- 

30  33- 

1-241  20 

1-241  20 

010  ?6- 

1  810  99- 

40  02- 

46  92- 

9.  19- 

9  19- 

4  25- 

4.  25- 

146  51- 

146  51- 

1  097  1? 

I,  6S7  1? 

1  02?  i-4 

1-029  04 

3-  95?  43 

957  43- 

0  OO 

976  09- 

976  88- 

29  19- 

29  20- 

1  104  36 

1  104  36 

1  309  43- 

1.  309.  43- 

49  0?- 

49  07- 

416  54 

426  54 

7  59- 

7  59- 

882  99 

$02  9? 

47  51- 

47  Si- 

2- Jl3  79 

413  79- 

ll  00- 

447  40- 

44;  40- 

13?  72- 

139  72- 

11  68- 

11  66- 

13  3i- 

13.  71- 

73  92- 

73  32- 

996  15- 

996  15- 

336  46 

336  46 

659  69 

65?  69 

681  93 

691  93 

1. 67S  00 

1, 

678  08- 

0  00- 

39  63- 

39  63- 

64  47- 

64  4?- 

1  555  14 

1- 555  J4 

28  15 

29  15 

29  15- 

29  15- 

154  25 

154  25 

25  00- 

25  90- 

2?  14- 

2?  14- 

?75  81- 

WS  91- 

6?  ?2- 

'69  92- 

?04  50- 

904  50- 

1  ■  1  Si  Ol 

1-  181  01 

51  35- 

51  35- 

?33  59- 

732  59- 

2  919  55 

919  55- 

0  OO 

52  02- 

52  02- 

*60  $6 

?49  59- 

94?  50- 

1  "*sr  4~ 

l-2e*S  4? 

19  00- 

10  99- 

28  07- 

20  0?- 

145  ?0- 

145  90- 

29?  60- 

51  20- 

'jj  20- 

7  68 

?  69 

1 

011  92- 

1  Oil  92- 

7  63- 

?  69- 

196  86 

196  96 

2-463  8? 

463  97- 

0  99 

278  77- 

279  ??- 

i-pjc  re-  i-ese  r»- 

23  09-  a  00- 

47-  £1  47- 

93-  26  PJ- 

55"  9»  559  99 

1^39  06-  USSR  B*- 


70  INTERFACE  AGE 


OCTOBER  1977 


95-a-??  *j*;r  tusu  telephone 

05-11-77  112?  vesn  cr  chrp  disc 

05-11-77           V0511  S.ALES  TUSi 

95-11-77  1110  V0511  BANK  PEPPSIT 

05 -1  1 -77  7406  VOSlJ  CR  C(W  DIS£ 

B5-H-77  lira  vflsj4  accrs  *<rc 
account  total 


95-12- 

05-12 

05-17- 
05-12 

05-12- 


??  1130 
77  213* 
77  il2S 
77  MS*' 
77  111 a 
??  1138 
77  -1*2 
7/ 

77  4704 


05-13-, 
05-15-, 
05-1 J- , 
85-17-. 
05-2  3-, 

05-13-. 

A3-1J-H 

05-33-, 

05-1?-; 

65-13', 
£5-13- 
05 -a  J-; 


4J02 
4102 
IIP? 
117* 
1  7100 
1  4  701 
1  4204 

117.' 
'  1130 

'  *im 

'  2174 

■  1110 

■  mo 


V0512  HCCTS  AFC 
V0512  dXrF  POUEnS 
V9512  CJTVh  LEDGER 
VP537  W£WSSlHHr 

vest?  w«*r  pffosyr 

V05J7  (9CCT5  Sf  L" 

^517  ffOort  sewi 

V0512  SfltFS  Tfl.f 

rtccetwr  total 
V0517  wewssTrW.' 

V0513  TELEPHONE 

Vfl517  Gff  CflWP  PI Sf 
^0513  CJ?  CftffD  DISC 

V0J1J  5ffi.£S  fflJt 
V05J3  CITY  LEBggfl 

wssij  /trrrs  flff 

FW/f  fffwf 
V051J  PilE 

1/P517  FflW  &EP8S11 
V051J  flCtrs  f?Ei7 
WCfftW  TOTAL 


65-11-77  djjpj  V051J  WfUsSTflWf 

05-1*1-77  2134  1*514  M/£  ncwews 

03-14-77  U3$  V05J4  flCCfS  Sft- 

es-14-77  4204  vosm  nw 

05-14-77  1123  V05U  OTY  LEfGEJP 

i*5-l4-??  4102  V0514  J  EL  EPNONE 

95-14-7?  4100  V0514  ffOOrt-  SE«T 

05-H-77  JJ30  V05M  ftCCff  flff 

05-i 4-77  mo  vflsu  eftm,  pjpfosjr 


DCCOtWr  TOTAL 

V0513  nehsstahp 

V0515  Ctff  COHENS 
V0S1S  ftLe^HOHfe 
V0S15  cm  LEDGER 
V'0515  fWNK  DEPOSIT 
V0515  RQOtt  RENT 
V9515  ACCTS  F£T 
SALES  Tfl-V 
V&315  AtC  rs  fftf 

flccoLTwr  forw. 

vests  CP  CM?  Pt5< 
Y85I6  ACCTS  F.CC 
V&516  NtUSSJtW? 

vesie  at  cflff  assc 

V051  b  CITY 
V0516  PVE  BQUEUS 
YB51€  TfEETIHO  POOH 
V0516"  TEL  EPHOUE 

vssis  Bam  acPDsir 

Y851G  CITY  LE&tiEt- 
VS516  rtCTT>  FEE 
V0516  SALES  fff-V 
Wis  PPOH  Ft  NT 
fiCCOUNI  TOTHL 

YB51?  PUF  FQWF.N$ 
V0517  ftCCTS  F-EC 
V0517  HEMSSTttNQ 
V0517-  TELEPHONE 
V$$t  r  BUNK  If  TO5J  T 

V0517  urcrs  rec 

VS51 1  SALES  Ffl^T 
V0517  VflL  E  T 
V0517  flOOff  RENT 
V051?  CITY  LEDGER 


(35-15 
05-13 
85-15 
85-15 

fiS-J5- 

95-13 


05-lfi- 
85-l£- 
05-1S- 
95-16- 
05-16- 
$5-1$. 
S5-1S- 
95-16- 
85-16- 
95-16- 
95-16- 
M-J* 


B9-i7- 
95-17- 
05-17- 
95-17- 
05-17- 
05-17- 
85-17- 
05-17- 
05-17- 
05-17- 


77  -JJei1 
77  21 H 
77  «432 
■77  112? 
77  JllO 
■77 

77  J1J|< 

77 

'77  tUt» 


77  112? 
77  1179 
77  4J02 
77  7499 
77  1129 
77  Z1J* 
77  <101 
77  4102 
77  1119 
77  1129 
7?  1130 
77  4S04 
77  4109 


77  H3A 
7?  11J0 
77  4J92 
4102 
7.-  JjlLl 
77  ilJO 
P7  4204 
77  4J0J 
77  4180 
77  ll£$ 


95-10-77  1139 
05-16-77  21 34 
05-18-77  4192 
tSS-jS-77  *204 
05-19-77  1133 
05-18-7?  1129 
83-10-77  4381 
85-15-77  4100 
05-10-77  4J82 


V0518 
'.13518 
V8  51 8 

V0518 
Y9510 

upsie 

V0518 
V0513 


HUE  &QUEN5 
TELEPHONE 

sal£$  rfl>; 
fleers 

ifflLET 
PODfi  J?EJVT 


tJte  vt&it  Bftm.  P£PQ±S1 
ACCOUNT  TOTAL 


05-19-77 
05-19-77 
05-1?- "7 
05-19-77 
05-1?- 77 
05-19 -7? 
03-19-?? 
05-1?- 77 
05-1 »- 77 

C5-L?- rr 


1130 
4  J  02 
117? 

lijit 

4102 
J  17? 
■i}O0 
4L04 
2134 


05-20-7 
95-10- r: 
05-20-77 
05-70-77 
05-70-77 
l>5-_-l>-  ■■■ 
05-70-77 
05-70-77 
i'5-2ff-77 

03-^0-77 


1129 
740t> 
4204 
4J  02 
4J0_- 
J  129 
1179 
Zt34 
U3« 
JJ2? 
4 100 
!110 


V9519  nCCTS  ffEC 
^053?  NEUSSTRNP 
V0519  CJTV  LEfflEft 
VP519  ACCTS  fft'C 
V9519  TELEPHONE 
V0539  CITY  LEPGEfi 
V05l$  RQOn  ft£itt 
Y051?  S9L€S  TUX 
WJS  Plf£  SUHSNS 
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499 


FLOPPY  D!SC  SYSTEM 

COMPATIBLE  WITH  ALTAIR/IMSAI/S-100 
HARDWARE.  

•  aK,s it  S-100  Bus  Compatible 

•  Uses  Any  Soft  Sectored  Mini  Diskette 

•  Vectored  Interrupt  Capability,  Switch  Selectable 

(On  board  vectored  interrupt,  extra  board  not  needed) 

•  Controls  Up  To  Three  Drives 

•  Shugart  SA-400  Minifloppy  "  Disc  Drive 

•  Single  Board  Design 

■  Pre-Assembled  Cables  Included 

■  Fully  Socketed,  Gold  Plated.  Contact  Fingers 

■  No  DMA  Required  (Works  with  static  or  dynamic  memory  boards) 

SOFTWARE:  

•  Each  System  Includes  Two  Diskettes — 
(One  systems  software)  (One  scratch) 

■  Formatting  Of  Any  Soft  Sectored  Diskette 

•  Total  Formatted  Capacity  Of  60640  Bytes 

INTRODUCTORY  PRICE 


MICRO- FLOPPY  DISC  SYSTEM   S499 

(ASSEMBLED)   S599 

ADDITIONAL  DRIVES  S350  oa. 

diskettes   S4.25  ea. 

•Allfl<f  ii  4  Iradumari.  of  WlTS  Inc 


To  place  order,  s«nd  check, 
moftfty  order  or  SA  Of  MC  Card 
wllh  exp.  date  and  signature, 
uncertified  cheeks  require  6  weeks 
processing.  Phone  orders  accepted. 
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96 

60- 

56  $0- 

05-24-77  J704 

V0577  POP  hACHIN£$ 
ACCOUNT  TOTAL 

123  19 

12^  la- 
123  i>- 

123  1*- 
|  00 

i'5-06-77 

7J  04 

Y0543  MAIOS 

95 

31?  85 

05-0-77  llltf 
05-05-77  4304 

V&534  COKES 
V0534  COKES 
ACCOUNT  TQTHL 

52  90 
92  -q0 

92  90- 

92  90- 

92  90 
92  °d- 
'0  09 

05-O&-7; 
05-06- ^r' 

,n  ■ 

05-00-77 

7103 
2109 
7105 

Y0543  tWIHTHNENlE 
V0543  LINEN  COYS 

V8S43  ?/r 

M343  LflLWPffv 

40. 
52. 

121 

29 

4. 

39- 

40  25 
52.  92 
4.  36- 
121  26 

05-23-7,-  mo 

V0535  OEPOSIT 

1*223  72 

225  22 

ACCOUNT  TOTAL 

1*531 

t  ? 

1* 

651 

0  00 

95-23*77  ??00 

V0535  BOHENS  ELECTRIC 

L 

119  25- 

1 

119  25- 

V9544  BOUENS  LEASE 
V9944  0(7051  T 
ACCOUNT  TOTAL 

300 
|0J 

00- 
00- 

300  00- 
300  00 
0  00 

05-23-77  4205 

V0535  BOUENS  CR  OSSC 
ACCOUNT  TOTAL 

!■  225  22 

1 

10S  57- 

^25  22- 

108  97- 

0.  BO 

05-04-77  1110 

i 
1 

300. 
300. 

00 
00 

1- 
1 

1 
1 

05-15-77  mo 
05-15-77  7011 

V0536  OEPOSIT 

vosh  eouENs  half 

$90  01 

09O  01- 
090  Ol- 

890  01 
$90  01- 
0  OO 

05-02-77  111U 
05-02-77  J203 

••'0545  OtPOSIT 
V0545  HOBIL  LEASE 
ACCOUNT  TOTAL 

599 
990 

00 

M 

900 

00- 
00- 

500  00 
500  00- 
0  00 

05-17-77  4J04 

V0537  FOP  MACHINE 

52 

52  01- 

05-31-77 

7502 

95-17*77  4300 

V0537  GAn£  maCh!  ttE 

37  25- 

jr  25- 

V0546  UNPAIO  TIMS 

4 

042 

92 

4.942  92 

05*17-77  1U0 

Y057?  OEPOStT 

90  OS 

90  06 

05-31-77 

2500 

M0540  VNPAJO  TAXES 

4 

942 

92- 

4 

342  82- 

ACCOUNT  TOTAL 

90  06 

90  09- 

0  00- 

ACCOUNT  TOTAL 

4 

.■■■a. 

92 

-J 

542 

82- 

0  OO 

tf5-ji-rr  7400 

V0533  CR  CP  DISCOUNTS 

(20  09 

12»  09 

05-31-77 

21 3-* 

55 

34 

99  34 

05-J1-77  1110 

V0538  BANK 

126  0*- 

126  09- 

05-31-77  429* 

Y0547  TAX 

75 

14  75 

ACCOUNT  TOTAL 

00  0? 

126  P9- 

0  00 

05-31-77  1125 

V054?  BAP  RECOUNTS 

539 

24- 

63*  24- 

9.5-31-77 

fl0S 

V054?  phone 

55 

60  53 

05-05-77  4303 

'■'0539  CIG  MACHINE 

* 

21  $0- 

05-31-77  4li^ 

V054?  ROOM  RLN} 

437. 

50 

457.  58 

05-0$-??  1110 

¥0539  0LP05IT 

42  2$ 

42  28 

ACCOUNT  TOTAL 

63? 

24 

i29 

24- 

0  00- 

05*45-77  4^06 

M0339  CAtiPv 

A*  00- 

20  63- 

ACCOLWT  TOTAL 

42  2$ 

j-  :/. 

0  00 

tOT  INS  TAX    4  007* 

190i  170 

96 

150-170 

5j5> 

0.  08 

05-15-77  7J92 

10540  HAINTANENCE 

26.  23 

36.  23 

05-15-77  710i| 

V$540  HAWS 

374  $4 

3?4  $4 

05-15-77  -no 

vD$40  fi  t 

21  60- 

21  60- 

rorjw.  expenses 

1  50.  1 70 

96 

150 

170 

95- 

0  OO 

Monthly  Step  #7  —  Copy  bankcurr  to  bankbkup 
FLOW  DIAGRAM 


"BANKBKUP" 
0001-0200 


Program  COPRAN 


COPY  «  BRSIC-PBNPOn-FILES  * 
ENTER  -1HFUT-  FILE  NRHE*  BftH^CURP 
EHTEP  -OUTPUT-FILE  NflWf"  PPIWSll'P 

f«r£s  -at/rPi'F-m 1  1 

ENTER  -TKPUT-BEti  RECt?  291 
ENTER  -IHFUT-  e«r  PEC* '  J00 
ENTER  -OVTPVT-  PEG  REC* ?  1 
ENTER  -OUTPUT-  £IIP  REC* 
TO  nOONT  THE  FILES  ENTER  -V-i?  II 

THE  CORY  If  riONlTOPEf  ON  THE   TERMHflL  Hi  IN  STEP  -I 


72  INTERFACE  AGE 


OCTOBER  1977 


Monthly  Step  #8  —  Merge  bankbkup  with  Ledger 
Account  1110  and  bankcurr 

FLOW  DIAGRAM 


STEP  8 

PROGRAM  "GL3" 


"BANKCURR" 
0201-0400 


Routines  Step  8  Program  GL3 

ENTER  -V-   TO  flOVNT  THE  PILES'1  N 

'BEFORE  Klimiim  THIS  PROGRAM  -  COPV  Bfmt.CUFP  TO  BHHKdKVP  • 
nEROE-LEO'jER-CRO  tWP  -BRNkBWF-PRl  ANO  CUT  HEU  -fifl/WCCWW-WM 
ENTER  REPORT  [KITE  US  MOYR?  957? 


Monthly  Step  #9  —  Copy  bankcurr  to  banksave 
FLOW  DIAGRAM 

STEP  9 

PROGRAM  "COPRAN" 


"BANKCURR" 
0201-0400 


The  Terminal  Inquiry  Routines  for  Step  9  are  the  same 
as  Step  4  and  Step  7. 


OCTOBER  1977 


INTERFACE  AGE  73 


Monthly  Step  #10  —  Enter  Cancelled  Check  Number 
and  Amount 


FLOW  DIAGRAM 


STEP10 

PROGRAM  "GL4" 
"BAN  KCDPiR" 


(ENTER  ^\ 
1.  CHECK  #  ) 
2.  AMOUNT  J 


1 

r 

"GL4" 
TAG  CHECKS 
CASHED  & 
CHECK 
AMOUNT 

Sample  of  Terminal  Inquiry  Routines  Step  10  Program  GL4 

TAG  CHECKS  CASHED  -  500  ENTRIES  MAS 
ENTER  -V-  TO  MOUNT  THE  FILE?  N 
ENTER  REPORT  DRTE  US  HOYR?  0577 

CHE*  AMOUNT 

NfleP  ttt  ttt  tt 

(ENTER  -t-  TO  TERMINATE  INPUT  TO  THE  PROGRAM  ANO  START  PROCESSING ' 
(KEY  IN  ALL  DECIMAL  POINTS  TO  THE  RIGHT  OF  OMITS 

*'  the  ream nhl  inquiry  routines  aw>  line  printer  copy  for  »» 

*»  STEP  IS  PROGRAM  ' SORTGL  '  ARE  BASICALLY  THE  SANE  AS  FOP  *» 
**  STEP  5.     REQUEST  TYPE  -A-  SORT  INSTEAD  OF  TYPE  -C-  SORT  » 


GLMENU 


Sample  of  Bank  Reconciliation  Run  produced  in  Step  11 
Program  GL5 


CRCPITS 


LEKEX 


05 

FST  Wtr  L  BX-QEU 

10  5?5 

4? 

COOS? 

70 

['EFT  OF  FIN 

00- 

'."OPPf 

04 

JC  HHITNEY 

se- 

25 

K(WU»V  E.VP 

^0 

lopo; 

04 

con  pol  r/c 

^5 

00- 

04 

m  sparks  ; 

■r 

C0907 

04 

27 

EHO&tllti  Nu 

32 

93- 

C0900 

ii?. 

-:i-:»u;i 

04 

NATL  BOOM  P 

271 

f0?10 

0J 

20 

14 

com 

05 

a? 

2.151 

:$- 

2. 151 

30- 

C3S13 

03 

05 

HW  i 

?50 

.... 

00- 

J50 

...» 

C0P14 

05 

03 

HALTER 

00- 

100 

00- 

100 

00- 

C0913 

£5 

05 

FU  HALTER  E 

"50 

00- 

.50 

00- 

"SO 

00- 

COSl6 

05 

05 

I&  SHRMBURG 

^00 

00- 

>00 

00- 

200 

00- 

£09i7 

05 

o: 

"■/rffw  sec 

J0.  Til 

75- 

10 

711 

r^- 

10,  711 

75- 

C0918 

05 

0b 

ovirf  EPSErv 

45- 

4* 

45- 

4? 

CO?  1* 

05 

POF  SHANSl'R 

$0 

00- 

70 

00- 

:o 

OO- 

IWI) 

'■'  -■ 

00 

WffiftL  *CC 

05- 

1 

rj7 

i  747 

?P- 

C09I1 

05 

0* 

fOuENS  PEST 

J,  IP  J. 

W- 

I 

1PJ 

44. 

1,294 

44- 

C0922 

05 

11 

ffAttflf'r?  JWMS 

919 

05  - 

M  ' 

05- 

Pip 

03- 

C09ZZ 

£15 

£-00  SWflMPL'F 

J5 

00- 

15 

00- 

15 

00- 

12 

J0- 

& 

7*5 

2t- 

2.  :*5 

20- 

C0925 

01 

12 

i'flfJN  EPSEW 

51. 

75- 

51 

T5- 

51 

-■. 

^0920 

le 

fffP  IPflVL  S 

1c" 

00- 

IS. 

50- 

lb' 

00- 

C0?2,~ 

05 

icf 

LHHPENCE  Cfi 

ro 

L'Ll 

00- 

70 

.-.'092P 

fl5 

IS 

S.-rMftOX  SUNS 

.M5 

39- 

?c_ 

205 

?o 

©5 

J? 

AMMM  JWWf 

5 

08- 

5 

00- 

5 

05- 

■ropJO- 

03 

10 

PEPT  OF  FIN 

0$S 

96- 

6i>0 

S90 

90- 

C0P71 

02 

IS 

PftKO  INN  S 

^Sf 

iP- 

£S0 

1P- 

280 

1P- 

C9932 

03 

19 

JI>  5WfttffiUPG 

330 

00- 

156 

00- 

?50 

C$923 

03 

j:» 

^€LLN£fi  AFF 

:■!- 

52 

»- 

52 

?0- 

CQ934 

03 

!:J 

flUKLfi 

00- 

i  2i : 

P0- 

1.21" 

A'- 

■fOPJ5 

05 

i? 

FEFSI-CQLt) 

05- 

05- 

122 

05- 

C0934 

05 

1? 

HftMflETT  LrVJ 

^?5- 

J5f 

25- 

25^ 

_• 

C0937 

05 

UhlV&tSfiL  F 

S7 

00  - 

0? 

PO- 

57 

50- 

C$930 

03 

HEATH  &  CO 

30b 

94 

TO* 

P4- 

J0t" 

?4- 

C69IS 

0? 

is 

HtftTH  t  CO 

J  J? 

239. 

«- 

2jP 

40- 

lr 

COCN-COLfi 

202 

fl2- 

202 

92J 

0094i 

0: 

Jr- 

&£LL  TtLE  £ 

i^  wa 

± 

"i: 

20- 

1-  712 

20- 

[T0942 

jp 

ffOP/L  OIL  f 

■?-f 

t7- 

S-J 

i?4 

C  - 

C0943 

f>5 

is 

ro 

04- 

70 

04- 

70 

• 

C$944 

IS 

pert 

5- 

75- 

14b 

■- 

C0943 

09 

1* 

MMN0L2  5fP 

JJ 

15- 

41. 

15- 

41 

i  S  - 

00546 

05 

IP 

LOG  CH8IH  0 

ir 

50- 

17 

50- 

17 

30- 

C8947 

03 

J* 

CEHTfH.  OAr. 

ir 

Oi' 

17. 

00- 

1". 

C0P40 

>:>.<epx-eh  SIC 

44- 

2fe"b" 

44- 

2*"b 

44- 

■fO?4P 

05 

19 

HfJCEi  UHL$ 

71 

•  9- 

71 

5P- 

71 

5»- 

:op50 

03 

is 

HIEGEL  LilHB 

5»- 

5h- 

202 

5b- 

f0?5l 

0S 

i? 

WflMPL'fHEW  E 

197 

47- 

1P7 

47- 

197 

47- 

C0932 

05 

]  - 

WflTL  SOjEtt  f' 

25? 

Sf»- 

^5? 

5P- 

259! 

5P 

C0933 

05 

IP 

fAttSAS  CITY 

If 7! 

5S- 

757 

5.?- 

;.*7 

50- 

C0954 

05 

HfHKO  NFij  C 

i*i 

1P1 

ipi 

2?- 

C0953 

05 

i~ 

KANSAS  CITY 

e?~ 

"i 

o'pr 

:j- 

ft? 

M- 

05 

I? 

POOL  tHEH  t 

05- 

07- 

S72 

o:- 

05 

j.V 

letrsltilx  IN         29  0f- 

23 

f'0- 

25 

00 

05 

w.'Lf-ms  i« 

5P 

J0- 

5P 

40- 

93 

J0- 

■."o?5p 

05 

- 

tCtl   TfLf  f 

07- 

46 

0J- 

4e" 

C09tf0 

03 

19 

EPTfrt  E6SEU 

5; 

•10- 

5: 

4P- 

5: 

■4S- 

L"09b"l 

05 

19 

HOt  SMIWVK          *4  15- 

2*1 

[5- 

24 

15- 

C0962 

05 

20 

PAVRQLt  flff 

J  P10 

cV- 

i 

?10 

46- 

1,  ,J10 

bb- 

C09fS3 

05 

70 

40- 

0 

40- 

C0944 

05 

2-1 

*  ■  1*5 

155 

99- 

2  155 

3P- 

C05e5  05 
C05eo  05 
C0?#7  05 
t0960  05 
'/OPtP  05 

r0*70  05 

L"0?."1  05 
C0972  05 
C09?3  05 
f0.*74  05 
W501  05 
V05^  05 
W501  05 
V0504  05 
V05O5  05 
V050*  05 
W507  05 
W500  03 
V09O9  05 
V051O  05 
VV5M  05 
V0512  05 
051."  05 
WH14  05 
'■■0515  05 
■-■051'"  05 

wwir  05 

l,05lf  05 
051P  05 
W920  05 
V0521  05 
V0522  05 
V052J  05 
V052J  05 
V0525  03 
V0520  05 
V0527  05 
V052P  05 
V0S29  05 
VP5J0  O? 
05 

Y0532  05 
WS23  0? 
V0534  05 
W575  05 
V057c:  05 
V05?r  05 
05 

VOS3S  05 
■^jj 
V0545  05 


24  &tHt$ 

24  TEXACEO 

25  UtMRCMCC  irr 
25  NOV/MG  -  .rf< 

25  coNHAv  camp 

25  COMMV  '."OffP 
25  fW  SWW»  f  I 

27  fPVi*/  essEw 

27  we  i.H#Hfi<? 
27  fK 
OJ  MM  ffTOfii 

02  Prfw  rcp05i 
o;  tww  r<£ft)5i 

04  P0W  t'EFOSI 

05  ?Ant  t?€?0Sl 

0«  PrfNf  (-EWJI 

ft"  PCP0S/ 

00  Prfw  PEP05J 
0P  F-rtW 

10  £Alil.  PW£! 

It  EMNf  P€WSJ 
12  RWf 

j:  WW  P€PQSJ 

14  BANK  f-EPO^J 

15  EMM  f€P0SI 
It"  EflfJf  f€P051 
J  7  m  P€P05/ 
1?  BAN*  0CPC5I 
IP  0AM  ViPOSl 

20  OANt  KPOS1 

21  PrtW  PEPOS1 

22  MM  PfWSI 

23  b-HNt  ttPOSI 
J  4  MM  OfP05/ 
25  b-rtw.  PJWI 
2b  0£P0SJ 

20  BANK  OEPOSI 
2.°  0£POSI 
?0  PEP05J 
71  tflW.  C-EFOSS 
0?  rfLE  C0WT 

24  FOF  MACHINE 
0?  C£W.:ES 

23  OSPQS1T 

i?  r£p05/r 

17  CSP0S1T 

r-EPOSIT 
04  f>EP0S/r 
02  PEPQSIT 


$00  oo- 
ts  20- 

00  00- 
4745  00- 


i-47b  Jl-  1 


t>"PO  00- 
10  20- 
i>0  O0- 

430  00- 

712  7e- 
0?  $0- 
43  00- 
32  90- 
25  OO- 

47^  41- 


400  5; 

2.  012  IP 

1  ■  07 J.  51 

365  io 

1.  798  74 

1  b$7  1? 

S52.  5? 

£33  frp 

1,533  14 

*b-0  00 

51?  57 

574  51 

1120  40 

1/035  *0 

J  ■  25."  23 

1  ■  301  1 7 

W3  55 

491.  55 

1- iPtf  01 

4/003  Oe 

I, 54J  4t 

629  77 

394  45 

512.  75 

744  ?" 

$33  ?; 

J-  933  9? 

4P4.  07 

J, b25  Pc 

i,  ij7  5: 

?.  :<48  52 

IP  17 

122  1? 

<52  "0 

1225  22 

SPO  01 

M  Ob 

42  25 

1  200  00 

500  00 


10.  20- 
bO.  00- 
438  00- 
2.212  7b- 

S0  ss- 

42  00- 
52  P0- 
25  00- 

1.  470  41- 
400  5: 

2.  012  19 
1-012  51 

5S0  10 
1 . j98  74 
1/  S»7  1? 
552.  09 
039  $9 
1  355  14 
900  00 
51  ?  02 
074  51 
1.128  40 
1-025.  £S 
1,257  22 
1,503  17 
7t>"7  55 
491  55 
i,  190  OJ 
4,003  Ot' 

1  ■  W4  4b 

025  77 
594  48 
512.  75 
744  «7 
035  93 
1-023  09 
4P4.  $7 
1  ■  025  00 
1  11^  52 
J,  345  57 
IP  17 
123.  19 
92.  90 
1,225  22 
890  01 
90  0b 
12*  OP- 
42.  20 
1- J00  00 
500  00 


TOTALS 

2.  40 

BEG  Btm  eftLHHCS 

:- 

346 

20 

l">  SCASHEC.  CHARGES 

30 

45- 

PEPOSITS/CFEPITS 

41 

€33 

J? 

EHC  SANK  BALANCE 

15 

00  !■ 

95 

CHECKS  OUTST/OO) 

403. 

99- 

BALANCE 

12 

_OJ 

99 

LEPGEF  BALANCE 

15? 

$5 

DEPOSITS  IN  TRANS 

LAST  tiONTH 

1 

012 

14 

74  INTERFACE  AGE 


OCTOBER  1977 


Monthly  Step  #11  —  Run  Bank  Statement  for  Account 
1110  and  Balance.  Make  Corrections 
to  Ledger  and  Copy  to  Ledger 
Backup 

FLOW  DIAGRAM 


STEP  11 

PROGRAM  "GL5" 

"COPRAN" 

"ESANKCURR" 


(ENTER  "N 
DATE  4  ) 
BANK  BALANCE  j 


BALANCE  TO  BANK/ 
&  MAKE  ANY 
CORRECTIONS 
TO 

LEDGER"  &  , 
BANKCURR'd 


Terminal  Inquiry  Routine 

EHTEP  -Y-  TO  nOlW  THE  FILE'  V 
BHH)FEC0HC1LI.IHTI0II    KCWHTt  1110 

ENnrff  pet i of  ew-im  Mre  its  m-ov-m?  os-31-7? 
oner  sow;  eenmm  l*«tt  «  -jkwk  :x-  u:4f.  10 


Monthly  Step  #12  —  Sort  Ledger  by  Account#/Check#/ 
Voucher# 


FLOW  DIAGRAM 


STEP  12 

PROGRAM  "SQRTGL" 


(REQUEST  "V 
SORT  ON  \ 
MXTWCKWVOUCH  EM  I 
ENTER  FILE  DATE  J 


> 

SORT  ON 
ACCT  WCK#fVCH» 
FOR 
FILE  DATE 
ENTERED 

PRINT  HARD 
COPY  OF 
FILES 
SORTED  AND 
THEIR  LOCATIONS 


RETURN 
SORTED  FILE 
TO  ORIGINAL 
LOCATION 


PRINT  HARD 
COPY  RECORD 

OF  FILES 
SORTED  AND 
THEIR  LOCATIONS 


GLMENU 


The  Terminal  Inquiry  Routines  and  line  printer  copy  for 
Step  12  program  SORTFL  are  basically  the  same  as  for 
Step  5.  Request  Type  -A-  sort  instead  of  type  -C-  sort. 


OCTOBER  1977 


INTERFACE  AGE  75 


Sample  of  General  Ledger  run  produced  in  Step  13  Program  GL2 


CfNOSL  LEOCilf  -  WAM»r£#  -  FfJflOT  tmiHD  85-21-77 


date 

ACCT  CmmO 

MONTHLY 

MONTHLY 

v  r. 

no  Ov  yr  nvhb 

ynuhb  DESCRIPTION 

DEBITS 

CREDITS 

BALANCE 

ASSETS 

CURRENT  ASSETS 

05-01-7? 

1101 

CASH  OH  HAND 

*™ 

ACCOUNT  TOTAL 

a.  66 

89 

c.50. 

Bp 

05-91- 77 

1102 

CHANGE  FUND 

a  S 

ACCOUNT  T9TAL 

9  .  90 

85-91-77 

111$ 

FST  NAT  L  &TC-GENRL 

95-63-77 

111$ 

C9912  K.ORDSNEIR  PLW9 

sjj ' 

1116 

C9913  AN  HAL  TEA 

flfl 

A 

05-95-77 

1119 

€9914  R  NALTER 

1  OA 

05-05-?? 

111K- 

C9915  Fii  HALTER  EST 

flfl 

65-95-77 

1119 

C9916  JD  SHAHBURGER 

MM 

rtrt 

oa 

05-01-77 

1119 

C991?  NODERN  SEC  LIFE 

Jit 

, ; " 

65-06-77 

1119 

C9913  ERVIN  EBSEH 

05-96-77 

1110 

C9919  ROB  SHAHBURGER 

~VT 

flfl- 

"A 

/'  -- 

95-86-77 

1110 

C9928  PAYROLL  RCCT 

I   74 7 

ssz 

05-96-7? 

111B 

&92i  eeuENS  REST 

1  t$4 

44- 

05  -11  -77 

llli* 

LOi''.?r  flflHriiiri  snnS 

'  919 

'  919 

A5 

05 -1 2- 7? 

1110 

C$927  809  SHAflSVRGER 

15. 

00- 

15 

05-12-77 

1116 

£9924  PAYROLL  ACCT 

65-12-77 

1110 

C0??5  EP'.'IN  ESSEN 

51. 

7^- 

95-16-?; 

1116 

€0926  IMP  TRAVL  SERV 

16. 

86- 

16. 

.gn- 

05-19-7? 

1116 

€092?  LAURENCE  CARTER 

95-19-?? 

1110 

C0929  RAhADA  INNb 

265. 

J^- 

Jfl- 

95  t  r  ~ 

1116 

C0929  RAWDA  INNS 

5 

08- 

fP- 

$5-16-77 

1116 

€8939  DEPT  OF  FINANCE 

690. 

96- 

690. 

96- 

95-16-77 

1116 

€0931  RRDCO  INN  SL'PP 

286. 

19~ 

286. 

19- 

951??? 

1110 

C0932  JD  SHAHBURGER 

J  50. 

00- 

350 

60- 

95-19-77 

1110 

€0933  3ELLHEP  APPL 

52. 

36- 

52. 

38- 

95-19-77 

1116 

€8934  ARKLA 

122 

05-19-7? 

1116 

€8935  FEPSI-COLA 

&5- 

05- 

95-19-77 

1116 

€6936  HANHETT  LAUNDRY 

$5-19-7? 

tll9 

C$97-?  UNIVERSAL  FENCE 

tS" 

05-19-7? 

1116 

€6938  HEATH  S  CO 

7fl  ~ 

sS 

05-19-77 

1110 

€0939  HEATH  If  CO 

2  7* 

48- 

j 

$5-19-77 

1116 

C994$  COCA-COLA 

202 

pi. 

202 

05-19-7? 

1119 

C9941  SELL  TELE  CO 

1  ■  ?  12 

29- 

1'  712- 

20  - 

95-19-77 

1116 

€0942  H8BIL  OIL  CO 

!f 

sj 

5*  ~ 

05-19-7? 

1116 

€0943  HAULPING  INC 

'■.  t ' 

95-19-77 

1116 

€8944  RCA 

r  j 

i  j' 

05-19-77 

1116 

€0945  NABHOLZ  S-UPF 

jT 

15- 

(i' 

95-19-77 

1116 

€0946  L6G  CABIN  DEN 

i 

56- 

n 

95-19-7? 

1116 

C$94?  CENTftL  DAK  OUST 

17 

00- 

1? 

$5-19-?? 

1110 

C694S  CUEROEN  SIGN  CO 

266 

44- 

266 

$5-19-77 

1116 

C0949  HEIGEL  NHL5E 

?{ 

59- 

71. 

05-19-77 

1119 

C6950  HlEOEL  LW6ER 

202 

56- 

202 

5^- 

C0951  HAtfBVCHEN  EL  EC 

1?? 

05-19-77 

1116 

C8952  NATL  P0OI.  OI--T 

MM 

52 

SS* 

,' !_ 

$5-19-?? 

1110 

C0953  KANSAS  CITY  UHT 

3$?. 

c'.  . 

95-19-77 

1110 

C6954  HANC8  HFG  C9 

191 

27- 

2?- 

05-19-77 

1116 

C6955  KANSAS  CITY  NHT 

69? 

31- 

69? 

31- 

05-19-77 

1119 

C6956  POOL  CHEN  jNf 

672 

Q3- 

6?2 

03- 

$5-19-7? 

1116 

C0957  TESHSNIX  INC 

25 

$0- 

25 

00- 

05-19  ~7 

1116 

C0959  INC 

59 

4$- 

59 

40- 

05-19-7? 

1119 

C0S53  PELL  TELE  CO 

46 

93- 

46 

07- 

05-19-7? 

1119 

CP966  ERVIH  E9SEH 

53 

40- 

53 

4 

05-19-7? 

1110 

C99$l  ROB  SHAnet<ROEP 

24 

24 

15- 

05-29-7? 

1119 

C8962  PAYROLL  ACCT 

1-910 

66- 

1-916 

SS- 

$5-20  77 

111$ 

C0963  MR  TRYL  SER 

$ 

40- 

6 

40- 

05-24-?? 

1119 

C$964  B0HE&S  REST 

2,165 

59- 

frits 

59- 

05-24-77 

1110 

€0965  SEARS 

666 

00' 

666 

06 

65-24-77 

1119 

06966  TExACE$ 

19 

20- 

19 

20- 

65-25-7? 

tr,.' 

WiKtNCt  ittlEt-- 

60 

60- 

6i< 

■10- 

Iii£'  C^fS  N0YIN6  -  JOS 
1118  €0969  C0NHAY  COFP 
It  10  C9976  CONUAY  CORF 
1110  C9971  m  SPARKS  INC 
11W  C8972  esviu  ESSEN 
1110  C8973  R08  SHfiHBUflQER 
1110  C8974  ^PAYROLL  HCCT 
1116  V9501  0AM  0EPOSIT 
lllii  V0582  BftNK  DEPOSIT 
1116  V9583  BANK  DEPOSIT 
1116  V9584  BHNK  DEPOSIT 
1116  V0505  BANK  DEPOSIT 
1116  Y958f  0BNI-:  0EP09IT 
1116  V$$0?  DEPOSIT 
1116  V9586  BANK  DEP6SIT 
1110  V0569  0Am  DEPOSIT 
1116  VO510  OANK  DEPOSIT 
1110  Y0511  BASK  DEPOSIT 
U1H  V0S1J  BAftk  VEPOSIT 
1110  V0313  BANK  DEPOSIT 
1110  V0514  BANK  DEPOSIT 
1110  V0515  BANf'  DEPOSIT 
1110  V05i6  SANK  DEPOSIT 
1116  Y051?  BAW  DEP8SIT 
1118  V051B  BAN*  DEPOSIT 
1118  Y6519  BANK  DEPOSIT 
1110  Y6520  BAW:  DEPOSIT 
1118  V6521  BANK  DEP8SIT 
1116  Y6522  BAN*  DEP85IT 
1118  V6523  BANK  DEP8SIT 
1116  V0524  BANK  DEPOSIT 
1118  '■'0525  BANK  DEP6SIT 
1110  Y8526  SflHI,  DEP8SIT 
1116  V0527  BANK  DEPOSIT 
1116  V9528  BANK  DEPOSIT 
1110  V0$29  BANK  DEPOSIT 
1118  V9538  BAM  DEP0SI7 
1110  BAM  DEPOSIT 

1110  V6532  TELE  COnn 

1118  V6533  P6P  MACHINES 

1119  V0534  COKES 

1118  V0535  DEP8SIT 
lilO  Y6536  DEPOSIT 

1119  V0537  DEPOSIT 
1119  Y6538  BANK 
1119  Y8539  DEPOSIT 
1116  V0544  DEPOSIT 
1116  V9545  DEPOSIT 

ACCOUNT  TOTAL 


95-91-77  1111  FST  NfiT'L  Bt.  -PAYROLL 

95-06-??  1111  C0920  PAYROLL  ACCT 

95-12-7?  111!  C8924  P0YROLL  ACCT 

95-20-7?  1111  C8962  PAYR8LL  ACCT 

05-27-??  1111  C8974  PAYR6LL  BCCJ 

$5-19-7?  1111  Y8540  PAYROLL 

05-23-7?  llll  V9541  PAYROLL 

65-12-7?  llll  V0542  PAYROLL 

65-66-77  llll  V9543  PAYROLL 

ACCOUNT  TOTAL 

05-$l-??  ill*'  FST  NAT  L  tt-SttVlHQS 
ACCOUNT  TOTAL 

05-01-??  111?  CASH  DEF  HOD  SEC  LFE 
ACCOUNT  TOTAL 

95-01-7?  1129  ACCTS  REC-CITY  LEDGP 
05-01-7?  1129  Y0561  CITY  LE&OER 
05-62-77  1129  Y8502  CITY  LEDGER 
05-02-7?  1129  V05O2  CIJY  LEDGER 
05-O2-7?  112?  V0502  CR  CARD  DISC 
05-01-7?  1129  Y05O3  CITY  LEDGER 


05-25- 
95-25- 
95-25- 
05-27- 
05  27 
65-27- 
05-01- 
95-02 
05-93- 
05-94- 
85-95- 
85-96- 
95-07- 
95-OS- 
95-$9- 
65-10- 
95-11- 
05-12- 
05-1?- 
05-14- 
95-15 
65-16- 
95-1  ?■ 
95-18- 
95-19 
05-20 
95-21 
95-22- 
95-23 
05-24 
95  25 
95  26 
05-27 
95-28- 
$5-29 
05-2O 
05-71 
65-9? 
05-24 
85-9? 
03-23' 
05-1? 
05-1? 
95-31' 
95-96 
05 -$4 
05-02 


406  53 
2  .  912.  19 
1 . 631  51 
569  19 
1  ■  193  74 
1 ■  69?  1 9 
002  99 
65?  6? 
1,555  14 
96$  96 
519  93 
074.  51 
1.128  49 
1 . 035  68 
1-257  23 
1.561  1 ? 
763.  85 
491  58 
1.196  01 
4 .093  96 
1.  544  46 
625.  7? 
594.  46 
512  75 
744  97 
935  93 
1,833  99 
494  $7 
1-625  96 
1  11?  53 
3-349  53 
19  1? 
123  19 
92  90 
1-225  22 
890  61 
98  06 

42  28 
ti  360  66 
500  00 

41*633:.  13 


I  74?  $9 
3- 395  29 
t,  919  66 
1.4?6  41 


9-  530  24 
■  ■  Lhr 

13  BO 


275  13 
56  49 


43$  00- 
*312  76- 
99.  69- 
42.  99- 
52.  99- 
25  00- 
.  476  41- 


1>6?2  73- 

1-  29$.  $1- 

2-  994.  03- 
t,  516.  73- 
?■  486.  39- 


1  590  13- 
2  87- 


4  7.0  06- 
2,  312.  76- 
99  68- 
42.  80- 
52  90- 
25  $0- 

ir ore  4i- 

400  53 

2-  012  19 
1,  033.  51 
56?  10 
1 .  398  74 
1-6S7  19 
992  8? 
659.  69 
I.  555.  14 
966  96 
519  81 
974  51 
1-129  40 
1 . 075  63 
1*257  27 
1 ■  561  1 7 
76?  85 
491  59 
194  91 
4-  M&  06 
1,544  46 
625  77 
594  48 
512  75 
744  97 
835.  93 
1,331  .;::J 
494  87 
1 ,  625.  96 
1,  117  51 
?.  348.  53 
1?  17 
123  19 
92.  90 
1 .  225  -2 
990,  $1 
9$  06 
126  09- 
42  28 
i-  160.  00 
509  99 
12, 18?.  85 

3, 653  90 
1-747  89 
7.-  395.  28 
1-919  66 
1*476.  41 
1,672  73- 
t>28S  $1- 
2,994  93- 
1-539  73- 
4.  69?  84 

4,  365.  56 
4.965  56 

21*  423.  5$ 
21-423  SO 

7,966.  74 
275  13 
56  48 
1  590  13- 
2  07- 
174  39 


A  »39.««  VIDEO  01 SPLAY? 


ME  If  ORE  I 


CONTRAST 


Don  Lancaster's  ingenius  design  provides  software  controllable 
options  including: 

•  Scrolling  •  Full  performance  cursor 

•  Over  2K  on-screen  characters  with 
only  3MHz  bandwidth 

•  Variety  of  line/character  formats 
including  16/32,  16/64  even  32/64 

•  User  selectable  line  lengths 


TELL  ME  MORE!         (  )  send  free  catalog 

(  )  Send  instruction  manual  for  the  TVT-6  Kit  with  full  operational  details.- 
$1  enclosed. 

Name:  ,  . 

MAIL  TODAY  To:     Address :  


City: 


State: 


Zip: 


ELEGTRUNICS.INC.     DEPT.  10-f  ,      1020  W.WI1SHIRE  BLVD..  OKLAHOMA  CITY,  OK  73116 


CIRCLE  INQUIRY  NO.  29 


76  INTERFACE  AGE 


OCTOBER  1977 


MORE  BYTES  FOR  YOUR  BUCK  ! 


8K  RAM. .  .assembled,  burnt-in,  tested 
and  warranted ...  only  $19750! 


These  are  not  kits,  but  completely  assembled  and 
tested  boards,  with  a  1  year  warranty.  No  soldering, 
no  messing,  no  chance  of  mis-connections  .  .  .  just 
plug  'em  in  and  you're  ready  to  run.  The  8K  RAM  has 
the  same  features  and  speed  as  our  4K  RAM  (500 
nsec,  no  wait  states)  and  if  that  isn't  fast  enough 
there's  our  8K  (Z)  fast  RAM  that  gives  you  a  250  nsec 
access  time  for  only  $217.50! 

Because  of  the  low  power  memory  chips  used,  power 
requirements  are  lower  than  many  other  RAM  boards. 
And  the  8K  RAM  uses  less  power  than  two  4K  boards. 
All  RAMs  are  manufactured  to  military  specification 
MIL  STD-883-C,  assuring  greatest  control  over 
reliability. 

Address  selection  is  easily  accomplished  by  our 
Visaddress™,  an  easy  to  read  switch  on  the  board 
top.  The  8K  board  is  designed  to  be  selected  as  one 
of  eight  possible  8K  RAM  boards  present  on  the  S-100 
bus. 

To  achieve  address  selection,  the  top  address  lines 
are  decoded  using  the  Visaddress  switch.  The  switch 
wilt  then  show  the  selected  starting  address  of  the 
RAM  card.  (i.e.  0  =  0000-1FFF,  2=2000- 3FFF,  etc. 
on  the  8K  board). 


Both  boards  have  fully  buffered  address  and  data 
lines,  and  extensive  built-in  noise  immunity  circuitry. 
And  are  plug-in  compatible  with  the  S-100  bus 
(Altair  8800,  IMSA1  8080.  etc.) 

Quality,  assembled  boards  at  less  than  kit  prices.  But 
what  else  should  you  expect  from  a  company  whose 
prime  products  are  electronic  test  instrumentation 
and  microprocessing  components? 

Also  available:  4K  RAM;  $1 07.00,  Alpha-VDM;  $1 07.00, 
Alpha-VDM-ll;  $145.00,  Graphics-VDM;  $137.00. 

Order  direct  by  check,  BankAmericard  or  Master 
Charge  (Add  $1 .50  shipping,  credit  customers  give  us 
all  the  card  numbers,  please  and  Ohio  residents  add 
41/2%  sales  tax)  or  contact  us  for  more  information. 
Kent-Moore  Instrument  Company,  a  subsidiary  of 
Kent-Moore  Corporation  (founded  in  1919),  P.O.  Box 
507,  Industrial  Ave.,  Pioneer,  Ohio  43554.  (419)737- 
2352.  Or,  Kent-Moore  of  Canada,  246  S.  Cawthra  Rd., 
Mississauga,  Ontario  L-A3P2,  Canada, 


Kent- Moore 

INSTRUMENT  COMPANY 


OCTOBER  1977 


CIRCLE  INQUIRY  NO.  21 


INTERFACE  AGE  77 


09-84-77 
li?-pJ-" 
P5-<?5-~* 

93-97-77 

93-99-7? 

05-10-?? 

05-18-7? 
65-10-77 
93-11-77 

85-11  rr 

05-11-77 
05-12-77 
65-13-77 
85-13-77 
65-13-77 
85-14-7? 
85-15-77 

05-16-?? 

#5-16-?? 
05-16-7? 
03-17-77 
05 -IS- 7? 
05-19-77 
05-19-7? 
05-28-7? 
05-28-7? 
05-28-7? 
05-21-77 


85-23-7? 
83 -2: -77 
85-24-?? 
05-25-7? 
05-26-7? 

05-27-r; 

05-27-71 
95-27-73 
05-23-7? 

93-29-71 
93-30-7? 

05-28-?? 

85-71-7? 
85-31-7? 

B5-3W/ 

85-11-7? 


VP5PJ  CI  TV  LEOGER 
112*  V0504  CITY  LEDGER 
1129  VO505  CSt  CARD  MSC 
11^?  V05i 


■  LEDGER. 
1  LEDGER 

'  LEDGER 
1  teOOEK 


112$  V&507 
112?  V0SO8 
112$  V&589  CR  CW0  DISC 
112$  V0589  CITY  LEPQER 

V0589  city  x.£:r4jfff 

1129  W51&  CITY  LEOGER 
1129  YO510  Cft  CflPP  0158 
112*  YV510  CITY  LEDGER 
1129  V0511  CR  CfflQ  DISC 
112?  Y05H  CITY  LEDGtR 
1129  V6511  CITY  LEDGER 
1129  Y6312  CITY  LEDGER 
1129  V8513  CITY  LEDGER 
112$  Y0513  CITY  LEDGER 
112$  Y9513  CR  CARD  DISC 
112$  V8514  CITY  LEDGER 
112$  VOSlS  CITY  LEDGER 
112$  ¥9316  CR  CftRD  DISC 
112*  V8516  C1TV  LEDGER 
U2S  V0516  CITY  LEDGER 
1129  V051?  CITY  LEOGEP 
1129  V0518  CITY  LEDGER 
1129  V6519  CITY  LEDGE* 
1129  V05i$  CITY  LEDGER 
1129  Y6520  HI  TV  LEDGER 
1129  1*32*  CR  CORD  DISC 
1129  V0520  CITY  LEDGER 
1129  Y8521  CITY  LEDGER 
1129  V8522  CITY  LEDGER 
112$  Y0523  CITY  LEDGER 
112?  V8523  CITY  LEDGER 
1129  V0523  CR  C3RD  DISC 
1129  V0524  CITY  LEDGER 
1129  V0525  CITY  LE0OER 
1129  Y0526  CITY  LEDGER 
1129  Y052?  CITY  LEPGER 
112?  V6527  CR  CARP  PISC 
112?  VOW."  CITY  LEDGER 
1129  Y0528  CITY  LEDGER 
112?  Y652?  CITY  LEDGER 
112?  Y8530  CITY  LEDGER 
1129  Y6530  CITY  LEDGER 
112?  Y653I  CITY  LEDGER 
112?  Y6511  CR  C8PD  DISC 
112?  Y0531  CITY  LEDGER 
112?  V8547  Bffp  rtCCQWTi- 
ftCCQWT  TOTAL 


05-81- 

11 1-6 

KC  T5 
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65-07- 
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VO507 
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03-0?- 
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mcts 
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05-OS- 

1178 
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ftCC  r$ 

PEC 

05-09- 

1176  V05OS 
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8t-<.-? 

*cc  rs 
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85-89- 

1170  V050? 

ACCTS 
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39 
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J  £. 
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35 

14- 

35.  14- 

27?  4* 

373  46 

1, 

666.  75- 

1,066.  73- 

I,  82*  04 

1,  029  64 

426  54 
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336  46 

28  15- 

23  15- 
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81- 

$75  $1- 

1 54  25 

154  25 
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90- 

145  98- 

68- 

7.  99- 

196  86 

196  36 

1. 

21- 

1  21- 

559.  83 

55$  83 

29  97- 

29-  93- 

420.  29 

420  20 

657  10 

657  10 
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317  77- 

18 

45- 

16  45- 

553  65 

553.  65 

449  67 

44**  67 

33  24- 

25  24< 

±, 

225  65- 

1-235  95- 

222.  20 

222  20 

293.  7$ 

293  7? 

29?  24 

299  24 
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75- 

25$  75- 

748  21 

743  21 

343 

93- 

2,  345  99- 

71 

33- 

71  39- 

666  6r 

£96.  63 

965  32 

"■t  . 

$4.  76 

94.  76 

147 

35- 

14?  35- 

134  87 

194  07 

4. 

10- 

4  10- 

141.  79 

141  7$ 

425  41 

425  41 

5?4   '  ? 

594  7? 

612  SI 

612  SI 

24 

09- 

24  09- 

437 

52- 

497 

1. 198  73 

1-188  73 

1  ■  611  52 

1 ■  011  52 

179 

33- 

17*  33- 

208.  69 

28S  6* 

147  41 

14?  41 

95 

62- 

95  02- 

j 

322 

75- 

2-822  75- 

639 

24- 

629.  24- 

17,  733  74 

12 

562  98~ 

?  05?  SO 

6S4  85 

$75  66- 

675  99- 

553  74 

358  74 

479 

54- 

479  54- 

1-  467  78 

1..  407  78 

1-777  IS 

1:  377  16 

1 

207 

91- 

1-207  31- 

997  64- 

?0?  t4- 

1653  17 

1-  65?  13 

1  578  16 

1,570  16 

45- 

705  45- 

2 

719. 

23- 

2>  719  23- 

1-  241  26 

1  241  20 

1 

309 

43- 

1-  309  42- 

1  104  36 

1,  104.  36 

:-  ?( 

15- 

996.  15- 

691  97 

691  92 

737 

733  59- 

I,  131  61 

1  191  01 

n5-n>-" 

05-10-.-, 

te-tt-r, 
os-ii-r; 
ts-u-r, 
ef-i.--.- 

1)3-1.'-.-, 
l'5-l 

<>5-15-.- 

1)5-15-.- 
05  - 

tt-te-r 
05-ir-r 
ii5-ir-.- 
P5-i^-r 

«)5-l  ?- 
05-1?-,- 
05-1?-.- 
i)5-.\'-- 

W-ftf-i' 
05-.-J-.- 

i'5-:i-.- 

P5-^.'-,- 

m-is-  : 
05-^:-.- 
os-.v-: 

l'5-.-5-.' 
05-^5-r 

es-x-: 
05-js--; 
05-^.--r 

&~3?-S 
9%-29-i 
0S-28-; 
95-29-, 

os-ie-: 
os-jd-: 
!>5-:i-: 

05-ji-i 


1)5-01 


115-01- 
05-.-1  ■ 


05-01 
03-.-1 


ItJH  V051P  MCTS  ff£C 
1131)  H0S10  tiCCTS  «EC 
11}0  MXU  ACCTS  REC 

ii  jo  W5ii  nee  rs  nee 

IJJli  W9t2  flCCTS  fitC 
UJO  Vt&i  HCCTS  REC 
UVt  fKCTS  REC 

MM  I'OEi;  &CCTS  FCC 
11:11  ftCCTS  SEC 

li;0  W3i4  ftCCTS  RFC 
11.-0  VP515  KCCTS  f£C 
11,-, i  *'0fl5  flCl  TS  REC 
llJt"  f051r  ACCTS  REC 
U30  V'051tf  i?fCT5  REC 
J  J  .-it  VD3ir  ACCTS  PEC 

ma  V031.-  nccrj  rec 

11711  V051?  ACCTS  FEC 
11M  I'Wl*  ACCTS  FEC 
ilJO  1/051?  ACCTS  REC 
11. -0  V051?  ACCTS  PEC 
11. "I'  VKMll  ACCTS  PEC 
1170  KH26  tKCTS  PEC 

UiO  v§3&  acct?  Pic 
Itit  nrcrs  pec 

113d  VV52Z  ACCTS  REC 
UIO  V0922  ACCTS  REC 
11 10  V0923  ACCTS  PEC 
11  Jfl  W923  ACCTS  REC 
llSt-  '.05r.  ACCTS  REC 
1170  ^-05^-4  ACCTS  REC 
IlJO  VOSii  *CCTS  REC 
1110  ■  '05.-5  ACCTS  PEC 
11  TV  VOSiV  rtf013  REC 
117U  V05^t>-  ACCTS  REC 
li;0  Vt>5*7  ACCTS  FEC 
llll)  VOX?  ACCTS  FEC 
U2B  V057;«  ACCTS  FEC 
1130  V0520  ACCTS  FEC 
•  UJO  H)SJ?  ACCTS  FEC 

■  IlJO  f05.'?  ACCTS  REC 
"  1170  W5J0  ACCTS  PEC 
'iOO  VD5I0  ACCTS  FEC 
'  IlJO  VH5J1  ACCTS  REC 

1130  V0531  ACCTS  FEC 
ACCMWT  TOTAL 

■  1124  RREFA1P  INSURANCE 

ACCOUNT  TOTAL 

■  llJt."  RPEPAIO  PROP  TAKES 

ACCOUNT  TOTAL 


lOrm.  CVFFEN T  ASSETS 

ASSETS 

lid  EVlLOlrtGS-nTL-PEST 
tKCOUHT  lOWL 

7?  t202  ACC  fiEPP-EVTlOINGS 
1203  T-EPR  HOHTHLV 

ACCOUNT  TOmt. 

n  >2w>  nMttmtr-t  carpets 

ACCOUNT  TOTAL 

Tf  1X>»  UK  CEFF-FIIRN-FIX-CR 
-."  1*(W  r-EFR  HONTHLY 

ACCOUNT  TOTAL 


1011  82- 

1,011  32- 

1-299.  47 

1.  299.  47 

1 .  PS?  78- 

1630  73- 

1.  661  6$ 

1.661  65 

1,  410  88 

Jr 4J8  98 

1  294  71  - 

i'294  71- 

1.  566  9? 

t*  599.  99 

1-467  73- 

tt  46?  73- 

1 ■  599  33- 

1-  58?  32- 

h  185.  24 

1-1*5  24 

1  786  90- 

1-  786.  98- 

666  07 

666  87 

548.  32- 

549  32- 

I  ■  526.  $6 

1- 529.  $9 

1  649  47 

to  94?  43 

96?  64- 

967  £4- 

790  S2- 

~?e  32- 

it  471.  93 

i  4?i  c: 

1.  6S7.  47- 

1,  697.  47- 

1  56?  ?2 

1 ■  56?  $2 

1   71?  54 

1-  717  54 

2-467.  71- 

2  403.  71- 

2  539  78- 

2,509  79- 

7$$  22 

rs*  22 

53?  71 

539  31 

720  52- 

720  53- 

638  70- 

630  79- 

1  46?  16 

1  46?  16 

654  54- 

654  54- 

1  552  52 

1-  552  52 

t*  179  23- 

■j '  if" 

1  ■  bS4>  .  1 

r   £m  '-t 

1-4^0  >0- 

1.  430  '  0- 

J.  197.  31 

J  ■  J :' '  :  i 

1,  797. 17 

1  •  ???.  1? 

1,  989.  18- 

1  98$  18- 

1-933.  13 

1-921  13 

1-693  65- 

L-697  65- 

1-632.  27 

1-612  2? 

2- 9&  48- 

2-617.  48- 

829  62 

833  62 

1.-146.  89- 

1,146  89- 

6?:  19- 

6?:  i?- 

1-592  00 

1  562  08 

40. $$9  07 

29-  496  74- 

2-  673  39 

2- 614  94 

0  00 

9  09 

2.  614.  64 

7,  599  isO 

9  00 

8  90 

7-  588  66 

104-  $9?  IS 

??■  5S4  75- 

64,  726.  2? 

1  099-  38?  00 

0.  00 

0  66 

1-089-  589  06 

159,  329,  37- 

3,520  67- 

7.  528  67- 

0  89 

7,  520  67- 

160-  049.  64- 

$5-987  88 

6  66 

0  80 

95*  ?9?  90 

74-825  25- 

1-691  75- 

1,681.  75- 

6  00 

1-691  75- 

75-  787  OO- 

05-01- 
05-01- 


u;  713 
112  .-13 


l^lJ  ACC  CEPF-LANO  thPROV 


Monthly  Step  #13  —  Run  General  Journal  and  Verify 
Bank  Balances 


FLOW  DIAGRAM 

STEP  13 

PROGRAM  "GL2" 

CURRENT 
GENERAL 
"LEDGER" 


ENTER  FILE  DATE 
REQUEST  LIST  WITH  CONTROL 
ON  ACCOUNT  NUMBER 
L  REQUEST  NEW  BALANCE  FORWARDS^ 
REQUEST  BUDGET  TOTALS 


Terminal  Inquiry  Routine 


TO  HOUNT  TAE  PILE  ENTEP-Y-*  H 
ENTER  REP100  tW'/WG  C'ATE  AS  rtO-f'V-VF-  05-"l- 
EHTEP-Y-  IF  YOU  HANT  CLOSING  ENTRIES  -  u 
ENTER  -SR-  TO  TntfULATE  AH  ACCOUNT  TtUHBER?  N 
ENTER  -7-  FOP  TAB-    -(,-  POP  LIST?  L 

1-POP  CTL  Oft  CH  tW  YVCH* 
C-FOF  CTL  OH  ACCOUffT  » 


GL2 


RUN 
GENERAL 
JOURNAL 
"LEDGER" 
BV 

ACCOUNT  # 


LISTING  OF  GENERAL 
JOURNAL  "LEDGER"  IN 

ACCOUNT  H  ORDER 
WITH  ALL  NECESSARY 
TOTALS  IN  BALANCE 
SHEET  &  OPERATING 
STATEMENT  FORM 


NEXT  MONTH'S 
GENERAL  "LEDGER" 
BEGINNING  BALANCES 

IMMEDIATELY  FOLLOWING 
CURRENT  GENERAL  LEDGER 


THIS  MONTH'S  MONTHLY 
BUDGET  ON  END  OF 
FLOPPY  (CONSECUTIVE  FILE) 


DID  WE  MAKE 
ANY  MONEY? 


ENTER  -V-  TO  OEHEFATE  HEN  EUL  TOPS- 
ENTEP-e-  TO  GENERATE  BUDGET  TOTALS' 


V 


78  INTERFACE  AGE 


OCTOBER  197? 


tySi+TT  m<         cent  monthly 

ACCOUNT  TOTAL 

65-01-77  1223  SNIMMNO  POOL 

ACCOUNT  TOTAL 

05-01 -.v  1224  hcc  pep*  shim  pool 

05-3177  1224  C-EPF  MONTHLY 


ACCOUNT  TOTAL 

05-01-7?  U27  o>T/tt  fMM  *  F/.vr 
fltrfotrwr  rpim. 

05-0J-.V  1ZT3  HCf  KAf  OFFICE  fWH 

oz-3i-7?  tUf        cepn  monthly 

ACCOUNT  TOTAL 


titTAL  FtXSC  ASSerS 

pWEfl  lK&7$ 

05-01-7?  1361  WAMAPA  WANCHtSi 
ACCOUNT  TOTAL 

05 -oi -rr  1702  E3CB0V  P£p0S;r 
ffl-vi-"  tlA  Lwwwijflridft  avr 


rtf  PV  W  fftjpip  vjwws  tescpiptioh 


0  00 

0  00 

0  00 

P  00 

^  00 
0  00 

0  00 
0  00 
0  00 

0  oo 


345  33- 
345  JJ- 


14?  JJ- 


£0  ■  6?5  M 
0  O0         jB£  tf*5  00 


2  W  97- 
105  ir- 


:  547  00- 

100  00-  100  00- 

1M  00-        L«5  00- 


92-  1-066  033  96 


12-  560  00 
12  5O0  Of 


,i  [i.i 
0  00 

0  00 
0  00 

0  0  1-0         i*.  J00  t'tl 

i0J ttOT  10        i0V-f05         J .!«*.'.  5e5  23 


0  00 

0  00 


4-  250  00 
4.  m  00 


MONTHLY 
BEBH< 


MONTHLY  Y  T  0 

CfX&ITS  BALANCE 


LlABSLlTItS 


r? 

2100 

ACCOUNTS  PAYABLE 

0  00 

05-32 -.V 

2100 

■ 4: 

{'HP* if  t*\£; 

J  -  842  62- 

4,  842  92- 

ACCOUNT 

TOTAL. 

0 

4-942  B2- 

4  ■  942 

05-01-" 

210* 

STATE  U-M 

TA\  PAYABL 

60  54- 

05-1?- '7 

216* 

•  05-tO 

SIT 

5  14- 

5  14- 

05-27-77 

210? 

SIT 

4  71- 

■)  ?1  - 

05-12-77 

210? 

V0542 

SIT 

-I  3£- 

4.  -t'- 

05-0="-" 

210? 

-W543 

■1  * 

4  76- 

4  16- 

ACCOUNT 

TOTAL 

0  M 

1$  57- 

S5.  11- 

05-OiV 

2110 

FEO  U-H  MM  PAYABLE 

294  70  - 

9S-&-T? 

211V 

V05 JO  FIT 

21  60- 

21.  60* 

85-21-7? 

2110 

Y0541 

FIT 

1?  70- 

i?  70- 

03-12-77 

2110 

V0542 

FIT 

21  60- 

21  00- 

Q5-B6-7? 

2110 

V0543  FIT 

1?  60- 

1?  60- 

ACCOUNT 

TOTAL 

0  EI0 

$2  50- 

777.  20- 

05-01 -7? 

2111 

ACCRUED  PICA  TAXEE 

1*77$  13- 

05-19-7? 

2111 

V0540 

FlL'A 

105  60- 

105  -iO- 

05-23-7? 

2IJJ 

V0541 

FICA 

31  5?- 

01  5?- 

99-12-77 

211 1 

V0542 

FICA 

107  O 

197  tJ- 

05-06-7? 

2111 

Y0543 

FICA 

K  00- 

■¥  00- 

ACCQUltT 

TOTAL 

0. 

00 

471.  42- 

1*84?  55- 

05-01- 7? 

2123 

NQTE-PAV  MOBEPN  SEC 

16-  766  5?- 

ACCOUNT 

TOTAL 

& 

06 

&  00 

10-700  ^*- 

05-01-77 

2134 

OUlE  BOUEN  F£5  TfUfPRN  T 

531  50 

05-06-77 

2134 

i_  L\4 ^  j 

j  :<nn<  -t ■:  ? 

J:J-f 

J  F 

1,1?4.  44 

05-24-77 

2124 

C0904 

FiliJtHS  ZEST 

J.  S3 

5? 

2,185.  5? 

05-01-77 

2134 

'70501 

OUE 

WHEN* 

09  43- 

$9  47- 

07-02-7? 

2174 

\'6502 

t'l't 

BONENS 

07  ?2- 

$7  92- 

05-07-7? 

2134 

05o: 

ptiE 

100  04- 

160  94- 

05-04-77 

2134 

Vf*50-l 

QUE 

EOHENS 

2A3  57- 

28$  53- 

05-05- " 

2174 

M?50> 

rue 

{.>.<<Jtt>.- 

125  10- 

125  10- 

05-0&-.V 

2134 

VOW* 

MM 

LiOHcH< 

14*  5J- 

140  51- 

05-07-77 

2134 

WW 

H.'L 

HUMUS 

43  51- 

4  3  i>J- 

05-09-7? 

2174 

'■■O50.S 

BOWEHS 

13?  72- 

139.  72- 

01-69-7? 

2174 

W&S0S 

[Mf 

BVUEN5 

6?  ?2- 

09,  92- 

05-10-" 

21  J 

'-••(' M" 

WE 

WHEN* 

20?  68- 

207  68- 

05-11- " 

.2  ' 

f-ue 

iVHEfiS 

27?  77- 

270  77- 

05-12-77 

2134 

V0MJ 

BOHEHS 

16?  5J- 

10?  54- 

65-12-77  2124 

v&ti : 

t>yf 

BOHENS 

151  e?- 

151  HI- 

05-U-77 

Si  2* 

Y&314 

i'dt 

BOHENS 

I5a  47* 

IS?.  4?- 

05-15-77 

21  74 

f03J5 

pve 

BQuetiS 

126  76- 

126:  76- 

05-10-7? 

2114 

S6516 

Diff 

00MEHS 

i :  "  00 

11?  00- 

05-1  7-7? 

2134 

V051 7 

167  98- 

167  93- 

05-19-77 

2174 

V951Q 

Ptt 

touvti 

114  21- 

114  21- 

05-1*-?? 

2134 

V9SX9 

PUE 

Bouens 

146  67- 

146  67- 

01-26-7? 

2134 

V0520 

put 

■:  •  m  h 

165  47- 

165  4?- 

05-21-?? 

2174 

■70521 

pue 

eOwErt? 

4-- 

40  83- 

05-22*77 

2134 

•••0522 

BM&tS 

?i  65- 

73  65- 

05-27-?? 

2134 

VB32 ! 

173  21- 

173  31- 

05-24-  V 

2134 

fUf 

£  OMEN'S 

157  ?5- 

153.  ?5- 

95-25-77 

2134 

VQ925 

ryf 

BOHENS 

14?  00- 

14?  06- 

21 3  4 

■  0526 

DiE 

i- OWENS 

$0  26- 

00  20- 

9t-2>77 

217* 

•  '0527 

EMiEE 

135  01- 

135  01- 

05-29-7? 

2134 

Y052S 

PHE 

BOUENS 

150  24- 

154  24- 

05-29-7? 

2134 

Y652? 

Ptf 

eoHtNi 

154  40- 

154  40- 

05-70-: 

2134 

Y0570 

cut 

r  Mi 

w 

"7  *0- 

05-71-77 

2134 

wai 

out 

OOHE'H 

^0?  33- 

209  20- 

05- 

2134 

Y0547 

CUl 

BOUENz 

Sri 

74 

$0  j4 

ACCOUNT 

TOTAL 

46$ 

37 

4  200  3?- 

202  00- 

TOTAL  CUVPENi  LIAS 

4*c 

37 

9-075  90- 

24  102  92- 

NOH-<0Rft£HT  LSAO 

05-01-?-  22W*  WT£PAY         SOC  LONG 
05-01-77  2200  C0917  MOCOIfN  SeC  Life 
ACCOUNT  TOTAL 


TOT  NON-CVPF!  LlAE 


TOTAL  LIABILITIES 

ECOITY 

05-01- 7090  mrjTM  STOCt 

ACC0i*Nt  TOTAL 

'<5-Ul--7  .001  IW-ISTPIBUT  TAX  INC 
ACCiUVIT  TOTAL 

O5-0l-'7  J092.  lUPljTFtBVT  DM  INC 
ACCOUNT  TOTAL 

L-5-01-7?  COGENT  £*iKf  11 HGS 

05-31-77  36?-,  LVFFENT  EARNING 

*KC0VHT  TOTAL 


1  077.  S75  35- 

1---14  81 
1  0?6  266  54- 


0  00    1  076-  260  54- 


9. STB  ?0-  1-160-444  47- 


TOTAL  eCUtTV 


rot  LtAo  t  eo'jtTv 

MET 


0  66 
0  00 
0  VO 


5,193  21 
115  001  57 


$3-  ?S7  21  - 
93-  797  21- 


1-241  31- 
1-241  -1- 


0  00 
0  00 
0  i'O 

0  oo 

0  00 


0  00  1  14?-  505  23- 
115'  001  5"-  0  00 


EXPANDOR'S  BLACK  BOX  PRINTER 


Cover  &  Base 
Optional 

$29.95 


Shipped  ready  to  connect  to  most  any  microprocessor 
NEW  (Not  Used)  COMPLETE  (Not  a  Kit)  90  DAY  GUARANTEE 
CHECK  THESE  OUTSTANDING  FEATURES 


•  RELIABLE 

•  Parallel  Interface  Included 

•  Ughtweighl  (11)4  lbs.) 

•  Prints  BO  columns  wide 

■  B4  Character  print  set  (ASCII  I 

•  Easily  maintained  by  user 

•  Parts  to  you  or  return  for  service 


•LOW  COST 

•  Small,  portable  (4,5"  %  \T  x  Iff! 

•  Complete  documentation 

•  Prints  ID  characters  per  second 

•  Tractor  &  pressure  feed  included 
■  Uses  standard  8)4"  paper 

•  Regular  typewriter/teletype  ribbon 


EVERYTHING  SUPPLIED  -  JUST  CONNECT  TO  YOUR  PARALLEL  PORT  - 
HUNDREDS  IN  USE 
Master  Chafqe      VfSA      Check     Money  Ordei 

EXPANDOR,  INC. 

612  Beatty  Road,  Dept.  10IA,  Monroeville,  Pa.  15146 
(412)  373-0300 
{Dealer  Inquiries  invited} 


CIRCLE  INQUIRY  NO.  15 


Djdjtal  Kioto  Systems 

PRESENTS: 

a  16K  STATIC  RAM  •« 


FOR  THE  SOW  BUS 


Uses  trie  new  liiel  21 14  4K  Sialic  RAM  (win en  wtM  a\so  be  bum  t>y  Motorola,  SigneHcs, 
Falfcfittfj,  National,  T.I.,  Synerlek,  NEC,  Intersil,  and  Fujitsu,  etc.).  Features  complete 
static  operation  (No  refresh  or  clocked  chip  select),  software  prolecE,  paging.  Individually 
ad rjFt-s saoie  4K  blocks,  complete^  bull&red  address  and  data  lines,  luiiy  socketed 
Available  wlln  6K  or  l€K  -v  memory. 

Prices:  SK  kih  S295;  1CK  Hi<  -  3K  expansion  kit  -  S2&0  16K  assembled  antfles  ted  •  5595 


S-100  BUS  TERMINATING  CARD  s25mt 

Ihoot,  ringing.  reHoctlOn.  Plated  thru  holes,  gold  plated  lingers. 


Absorbs  nai! 


EXTENDER  CARD  FOR  EASY  TROUBLESHOOTING  s16kit 
With  mmpers  m  power  supply  lines  (or  current  measurement.  Low  prollle  so  card  can 
remain  in  the  machine  with  the  cover  on.  With  edge  connector,  gold  lingers. 


PLASTIC  KEYBOARD  ENCLOSURE 

Blank  molded  ABS  plastic  enclosure  lor  use  with  keyboard,  controls,  modem,  etc.  Size  - 
13%H\1Vk  x  2'?.  PRICES'  Blank  enclosure  -520.  Wi1h  cutout  lor  keyboard  available  Irom 
Radio  Shack,  etc.  -£27. 


Pnces  shown  Include  U.S.  shipping.  Cashiers  check  or  M.O.  prefered.  Personal  check  may 
rlelay  shipping  3  weeks.  Add  S3  for  C.O.D:  Purchase  Orders  add  4%  -  nel  30.  Ulah 
residents  add  J  75  . . 

DiEJTPi.  MiCH3  SvSlEfilB  EiOX  1212,  OREM,  UTAH  S4057 

r„l!  |*m  74  huur  (>■.,--  7."-     ■incr  .1M1-U1;.  pn.  Ulah  tall  1801]  53-1  ■  2i  03 


CIRCLE  INQUIRY  NO.  13 


OCTOBER  1977 


INTERFACE  AGE  79 


o^-oi  -  f  T 

4101  909H  S9i.ES 

os-oi-.v 

410'.*  vosoi  w.vr  peir 

422  (w- 

95-92-77 

4100  WS92  9909  KENT 

i-ias  00- 

03-02-77 

4i99  VOSfl-'  *09fl  ff£«T 

1.  1J4  00- 

05-05-  77 

jxOl'          Foufi  penf 

4100  VOWS  RC0n 

1  -0?  ?0- 
L  210  00- 

4100  1*509  FMtff  P£Nl 

1  OiP  ?0- 

95*97-77 

■J  100  ^9997  PCM  RENT 

P79  00- 

4J0O  V0309  PPflfl  J?£WT 

44J  40- 

05-99*77 

4100  'WO?  FCPff  PENT 

?04  50- 

05-10-77 

4100  V0510  ftOOH  PEN  T 

?-tp  50- 

4100  V'0511  WOh  KENT 

l-^O  09- 

05-22-77 

4H0Q           ROOD  few? 

1094  00- 

4100  ^'0S13  PPON  P£l/T 

1,302  50- 

o^'ij-'-" 

4100  VP5J4  jfOOff  PENT 

?40  59- 

05*1 5-rr 

4ioo  ■■'pans  ffoow  pent 

4?7  00- 

05-19-;  i" 

9199  V0919  MQK  WW 

1,279  99- 

93-17-77 

4100  Wli*  POOtt  RENT 

1  21?  00- 

4100  HfflO  POP"  ff£«7 

L 155  99- 

05^9-77 

4100  vob'i?  pooh  ?E«t 

t j 05  09- 

4i Oi'  VP520  poow  frfwr 

J .  455  op- 

05-2-1-7/ 

4100  l-vfri  won  Pfwr 

9?.-  00- 

4100  V0322  row  rswi 

4F3  00- 

P5-3I-77 

4  nu*  rtssj  nxm  pekt 

1  142  00- 

99-J4-J  r 

4100  ^9524  FPOrT  PENT 

ttisf  oo- 

05-25-77 

4100  Y0323  ROOM  P£Nr 

1  J 52  0O- 

■*ioo  V0529  f  o^Tf  P£wr 

?93  O0- 

4J0O  V9927  Pt'ON  ffENF 

1  5  "i  00- 

95-29-7? 

jioo  vo?_\<  poon  fft«r 

1' £9"  09- 

OS-AP-TV 

4ioo  V9329  won  Pfwr 

£0?  00- 

05---P-,' 

4100  V05J0  P'OOH  F£«' 

*.■»_  00- 

05-71-77  -iioo  vusn  poo*  cnw- 

1-  970  00- 

95-31-7? 

9199  vt>54"  *oon  *tnr 

45,"  50 

ftXOUNT  wr* 

45,"  50          J2  £?0  OO- 

05-01- 

4  J  01 

NIC  rjwu  PWW  5»l£? 

05-92- 

J 101 

I'M' 

MEETING  ffOPff 

05-OJ- 

V999J> 

rtEETUii,  FCOH 

05-11" 

4101 

"0511 

MtETJii*  RWtt 

05-19- 

4  J  01 

Y09li 

05-23- 

4101 

HEETIN'j  R0QH 

05-25- 

4j.»; 

Lt<525 

HiETIHG  ROOM 

KTOUVr  rpritL 

05-01 ■ 

4102 

PfLEPMWf  SNL£f  LO^rtJ 

05-91- 

"  410^ 

VP501 

TELEPHONE 

05-02- 

V05O2 

TELEPHONE 

05-0.-- 

4102 

WM3 

TELEPHONE 

05-04- 

4102  V0504 

TELEPHONE 

05-95- 

4102 

1-0505 

TELEPHONE 

99-99- 

4102 

V9599 

TELEPHONE 

05-or- 

4102  ws9r 

i  m  m 

05-OS- 

4102 

MB599 

TELEPHONE 

05-0?- 

4102 

¥9309 

TELEPHONi 

Ob-li*- 

4102 

V9M0 

TELEPHONE 

95-JJ- 

4102 

WJ51J 

TELEPHONE 

05-12- 

4102 

V0512 

TELEPHONE 

05-lj- 

4  J  02 

fL.^C:  h.i..j£ 

05-14- 

4102 

V0i"14 

95-J5- 

4  J  02 

W51 5 

ti5-lB- 

4102 

99-17' 

«M2 

WJ 

1  TELEPHONE 

95-19- 

4  J  02 

W5JS 

TELEPHONE 

05-1?- 

4102 

V9S15 

TELEPHONE 

05-20- 

4102 

W52P 

TELEPHONE 

95-21- 

410/ 

'.■0521 

lELEFHiWt 

05-22- 

4102 

V9522 

TELEPHONE 

0>-2J- 

4jO, 

V932J 

TLIEPHONE 

05-24- 

4102 

msm 

TEL£PH0M£ 

05-25- 

4102 

W525 

TELE PHONE 

05-*V- 

4J  02 

W52t= 

TELEPHONE 

95-^r- 

41 02 

TELEPHONi 

05-2S- 

4102 

TELEPHONE 

4  J  02 

1*052? 

TELEPHONE 

05- jo- rr 

4J0>  V05J0 

TELEPHONE 

05-71- 

4102 

V9S71 

TELEPHOHt 

4  J  92 

"054  r 

PHONE 

neceun  total 

tot  sn.  rt"L  ft;  POOn 

nisc  SiilfS 

t'f-i'?-.-.-  -i^nu  m;;  nif  ciw 


m-ftl- 

HS-iS-. 

o;-cj- 

05-09-, 

i>5-j<;-. 

i>5-u-; 
ef-i5-, 

tt-t?-; 

OS-ZO-; 

05  -.v-. 

l!5-»>-, 
1)5-.",--. 

o^-^I-. 


9i  t'l  ■ 

OS .  w  - 


■  Jro:  service  srariou  *vwt 

'  J*\'J  VP5J5  ffOPIL  Lt"flS£ 


4U4 

■ 

■  J-\1-t 

■  J.'IU 

'  J^p-I 

-  4104 

■  4204 
■ 

'  JJlV 
43$4 

'  4204 
'  JilW 

■  4>*iW 
1  4£M 

J. '-J 
J.-i'J 

4204 
4.V4 
■ISO* 

4  -'04 

■  j:»4 

'  4^04 

■  4204 

"  4204 

4<04 


SHt£S  FftV 

vij?"p;  shles  rfl.v 

V0S05  SALES  mv 

ram  >«l£s  w.v 

VL*511  5riLEi  fWf 

w^i;  SALES  mx 

WU4  SflLlS  Tfl.V 

vitsj?  SHtEs  tav 

Vl'Sir  SALES  MX 
WSJ."  5ALES  M\ 
WJJS  HV.IS  THK 

mJM  iflLES  m.v 
Th\ 

WW.'  St*L€S  Tfl\ 

V0S2S  SfH.ES  Ffl\' 

WsU."  SHLES  MX 
,.■L'^J^  stH£S  ph.' 

vyw?  SHLES  MX 
vii<5;i>  >rttt>"  r>*x 


4.V?  Vp?i;  POtlEtlS  CF  ['ISC 

«Md  mr£«tf r  iwwie 


rprflj.  <rtL£^ 

SflLES-OTHEX 

Oi-Ol-T."  4jO0  OWIE  ntp.Hltll 

cj-ir-.v  j;cw  vt>jj."  o*i£  rwcn/«f 

P5-0I-T."  4iOJ  QUEST  LfWflOflV-VfiLET 

05-02-:?  4jOl  Y0S02  VfiLET 

05-04-?.'  4301  V0SO4  VALET 

05-05-"  4301  V0505  VftLEJ 

iU-<W-T.*  4701  V050i  ffltEr 


0  0L> 
i'  00 
t  oo 
-oi  .•» 

0  00 


500  00- 
500  00. 


12  81- 
J5  i,-- 
U  03- 
J»  Il- 
ls 12- 
70  i7- 
29  20- 
IX  M- 
jr  M- 
»?- 

w 

j!>  if- 

jj  n- 

jr.  5tj- 
»■)- 

74  72- 

J»  ij- 
*5- 

21  42- 
14  1S- 
■4  72- 

lf  03- 

40  n- 

29  S5- 
4'  13- 

44  $4- 

24  27- 
20  ."li- 
7<i  H- 

?Sr  74- 


100  9T- 
iiw  IT- 


0  00 
0  L'L> 
?15  4?- 


»  25- 


73  SO- 


307,  629  79- 
42?  00- 
i.189  00- 
1,174  00- 
1.207  90- 
1. 210  00- 
1  010  $$- 
9?b  00- 
447  40- 
904  JO- 
949  50- 
1.230  00- 
1-084  00- 
1 ■  702  50- 
940  50- 
497  00- 
1,270  90- 
1,719  00- 
1,155  00- 
l  705  80- 
1 .  455  08- 
49?  00- 
473  00- 
1142  00- 
1.299  00- 
1  352  00- 
963  00- 
±,  571  00- 

1-  663  00- 
809  00- 
692  80- 

1  270  00- 
457  50 
340-061  89- 

2-  779  45- 

25  00- 
25  00- 
25  00- 
25  00- 
25  00- 
15  00- 
2.919  45- 

14- 517  43- 
17  v4- 
49  07- 
i4  41- 

106  19- 

tii  Jtf- 
40  02- 
49  07- 
?!  S2- 
64  47- 
51  20- 
6-9  42- 
84  07- 
60  19- 
51  27- 
27  (8- 
5?  75- 
91  93- 

113  34- 
71  16- 
43  06- 
11  19- 
11  ?J- 

117  95- 
59  74- 
95  36- 
98  16- 

29  04- 
31  11- 
24  Sl- 
22  95- 
63  92- 

30  65 
16-  111  ff- 


129  40- 

19  1?- 
148  5?- 

14  300  00- 
1  700.  00- 
15.680  00- 

%  500  00- 
500  00- 
6-000  00- 

40  34 
690  96 

12  51- 
»?- 

34  01- 
36  14- 
36  32- 
70  33- 
29  20- 

13  71- 

27  14- 

28  07- 
36  99- 

:_■  si- 
lt 16- 
2-3  :i- 

14  79- 
7?  36- 
79  64- 
34  72- 
39  21- 

41  65- 
21  42- 
14  19- 
74  32- 
»  l»J- 
40.  73- 
28  95- 
4?  17- 
49  89- 
24  27- 

20  76- 
36  81- 
14.  75 

233  89- 

1,203  97- 
108  97- 
1-792  94- 


21-930  39- 

652  3  6- 
3?  25- 
699  61- 


03-09-7?  4301  W509  VALET 

03-10-77  4101  V0510  VALET 

85-13-7?  4701  V05H  VftLET 

05-17-7?  4301  V0S1?  VHLE1 

03-18-7?  4301  V0519  VALET 

03-23-77  4301  V0923  VftLET 

03-26-7?  4101  V0526  VALET 

ACCOL'Ut  TOTAL 


4302  JifnjA21Htb  ¥  SOAOPItS 
4302  VO501  KEUSSTfmO 

4102  VO502  NOejrwe 

4302  V0307  NEHSSMWP 
■J,-tt'  V05O4  MEASS1  AW 
4782  V8S05  HEI/SETAW 
4702  V0506  NEHSSIAIIi' 
4302  V0>0?  UEUSS  MM 
4302  V0508  UEUSS  lAftt' 
4302  VO509  NEUSSTfW 
4302  VO510  f/EHSSTHHP 
4302  '10511  HEUSSTAIIO 
4102  W512  HEHSSTAUO 
4302  V0517  IIEUSStAllt- 
4  302  V0314  IIEUSSTAW 

4301  V0515  l/EUSST ANf 
4702  V0316  NEHSSnHP 

4302  V051?  IIEUSSTAHf 
4702  V0318  ntuSSIHHl, 
4302  V0519  ItEllSSTfHK' 
4302  VO520  NiHSSTHHl' 
4102  V0521  KEWSSMW 
4302  V0322  OEHSSTflHl- 
4102  V0523  neuSSMW 
4302  V0324  HEHSSlnltl' 
4302  V0S25  ItEUSSTAlIC 
4302  rtUt  HEHSSTrtM 
4102  V052?  HEHSSTfWP 
4782  V052S  HEUSSTAHl- 
4302  V0529  HkMSSTAttP 
4702  '.'0530  tlEUSSTAttt, 
47:<.   '.V531  utuSSIAnC 

KCOVHJ  MM! 


05 -01 -7^  J.M.  i/iWfStrt  MCHtttti 
05-0*-,-,-  4307  V8579  CIS  ntiCHluE 
ftCCOVHT  TOTAL 

05-01-'.'  4304  POP  HHCHltiES 
05-24-'?  4704  V0511  t-'OF  HACHIHES 
05-09-77  4304  V0534  COKES 
05-1 --.V  4304  V053?  FOP  ttACAlHE 
ACCOOliT  TOTAL 


05-oi-r/ 

03-01-77 
03-02-7? 
05-03-7? 
05-04-7? 
03-03-7? 
03-06-7? 

os-or-r-' 
os-os-rr 

03-89-7? 

05-io-rr 

03-11-7? 

85-12-7 

05-17-77 

05-14-7? 

05-15-7? 

05-16-77 

05-1?-?? 

03-10-77 

85-19-77 

05-20-7? 

05-21-7.' 

05-22-7? 

05-23-7? 

05-24-7? 

03-23-7? 

03-26-7? 

05-27-77 

05-28-7? 

03-29-7? 
93-30-7? 
03-31-7? 


05-01-.:  4305 


1'PV  NACHIHi 
ACCOUNT   TO TWL 


OS-tU-TT  430<;  LAHl'V-COrtV  ftACHlHLS 
05-06-7?  4706  V0379  CtTttpv 

ACCOUNT  WTAL 


TOTAL  SALES  OTHER 


0  00 
0  00 

0  00 

0  00 


51.  35- 

51  J5- 

19  09- 

10  00- 

> 

5  00- 

7  23- 

*V  -i  k- 

21  45- 

5  59- 

5  59- 

?  6T- 

91  62- 

i9$.  59- 

1  70?  35- 

4 ■SO J  lT5- 

11  fftJ- 

13  0>- 

13  $2- 

11  S2- 

16  S- 

J  J  49- 

a 

?■  49- 

59- 

i~.  JO- 

ll 

39  c'J- 

J9  ^  J- 

52  02- 

32  02- 

21  47- 

21  4~- 

J 

4(1  -Li_ 

S  25- 

W  Jc* 

7  ^4 

r  94- 

1$  15- 

1?  13- 

10  *1- 

10  'l- 

5  S$- 

5  $9- 

1S 

1  J*" 

1  ?I9> 

^0  ML 

2  20- 

-  E  ""0- 

9  -J- 

?  :i- 

14  .*M- 

i-r  *m- 

JO  fftM 

JO 

1?  s?- 

1?  (9* 

4  jj- 

4  J> 

21 

2J  7J- 

'    -  '  '  44- 

22?  i2- 

21  60- 

ci  oO- 

250  ?2- 

1  "40  M- 

[  i  -     i  i5 

1  7  J**- 

$2  ?b- 

?2  90- 

52  01- 

55  sa- 

^•>$  ?0 

124  50- 

1^.4  50 

293  99- 

20  il- 

316  E7- 

■  0*4  10- 

11  420  40- 

TOTAL  fWCflf 


WHJHLY 
CPEOI TS 


COST  OF  POOH  SfiLdS 

95-91-77  rioo  GfW  HCff  BONUS 
05-if-"  run*  ^540  gen 

05-27-.V  riOO  '.V541  HEN  HHP 
05-12-.V  7199  V0542  GEN  MR 

05-os-rr  noo  vo54j  ueiv  wia 

flffOtwr  rorrti. 


!  390  90 
750  00 
■125  00 


24.990  93 
730  00 
:,~3  09 
2  250  0£f 
799  00 

29*113  93 


0S-01-7? 

7101 

HikiKf  AlfltOPS-PAVFL 

19-614  74 

03-19-7? 

7101 

W340  CLPTS  f  mpltop 

36?  49 

36?  49 

03-12-7? 

7101 

V0341  CLKKS  S  AUCtTOft 

150  6? 

350  67 

03-12-7? 

7101 

V0542  CLPt.S  t  HUT' HOP 

324  63 

324  68 

03-06-7? 

.'101 

V0547  CLRLS  I  fHT'lTOP 

316  01 

316  01 

ACCOilHT  TOTAL 

L 358  81 

0  00 

19.973  13 

OJ-Ol-.V 

•10. 

WBSBTJBBI  HWWU, 

2,  439  00 

05-1?-" 

7102 

VO540  WSELLEPtP 

57  80 

53  80 

85-23-7? 

7102 

V0541  HOVSELEEPTEP 

57  88 

33  00 

05-12-7? 

7102 

'.-'054?  HOOSET-L-EFIP 

57  00 

33  00 

OS-06-7? 

7102 

V0543  HOVSEL EEPEP 

51  00 

33  00 

nctoum  total 

212  00 

0  V0 

2-e30  00 

es-oi-r.- 

7103 

LIUEU  PEPSOUS 

2-117  SO 

05-19-7? 

18  i 

V0548  LItlEH  E0VS 

33  J'.. 

52  45 

03-23-77 

.'10.' 

V0341  LJNEH  BOVS 

57  00 

33  00 

03-ii-::' 

MM 

Vv542  L/MEM  t-OVS 

4?  80 

4?  00 

05-Oe-rr 

710J 

V0347  UME«  0OVS 

52  92 

32  92 

ACCOUNT  10TAL 

205  3? 

0  80 

2,141  1? 

"  ?9- 
4  23- 


95-91-77  T104  tffl/9S-PflVP9U 

05-J5-77  no*f  V054O  mips 
9WX-77  2104  V9541  HfilPS 

05-12-  "  *  2104  1*0542  fW/PS 
O5-0e-~*  21C4  V054J  MfilPS 

ACCOUNT  TOTftL 

03-61-77  7193  LHONOPV-PHWOL L 
05-l?-r:'  710b  V0540  LHUNWY 
93-ZT-7?  7103  V034t  LMMMEV 
P5-12-;'-"  .-105  V0542  LHWOFY 
05-99-"  -105  W943  LHUNORY 
0CCA9/7  rorflL 

95-91-77  ,'lOtf  LlWff  £W£NSf 
OS-!,1*-"  7!0&  C9«5;  ffV-595  CITV  WH* 
95-lJ»-77  .'lOfr"  C9935  ^.flHjflS  f/TV 


flLTLUWF  rpTKL 

05-oi-.r  Pj9?  uittsr  K'm/es 

05-itf-,-,"  219."  C9?J1  fiWCO  fMN  5tW 
95-1  "192  (094?  H£U'tl  NHL  SI 

MCOWf  TpfrU 

95-01--."  rl9«  CUEMtfM  SW9A1AS 
05-i?-."  P499  (."0?5J  WNTO  we  CO 
rtfcutwr  rOfjN. 

05-01-."  2109  LriliNn?V  50TPt/£^ 
Hl'L'ilWT   TO  Frit 

95-91-7/  ."110  mSl"  ESFENSE 

95-19- r;  nil"  C9947  rewrf-*.  w*-  ry?r 
ftCfouwr  roFHL 

0?-i»i-:  .%  "in  MSI  CWV99U 
05-j?-.-.-  *I1J  C9997  IEKHINI  .  ihl" 
rtCt'PyWF  FOFHL 

05-01-22  7UJ  /PHrtL  AQE^tY  COfW 
BS-J^-27  2112  ffl'26  //IF  FftrtH  5€»V 
95- IS- 7."  2112  C0?20  SUNUP*  JNftS 
95-»-/T  "ii2  CWi  FflF  ITO  S£P 
ACCOUNT  rOTAL 


"4  94 
774  93 
J?*  14 
J17  95 
t>  42  i  lib 


171  0* 

13*  r59 
1J4  25 
12J  29 
5-9>"  17 


200  19 
71  39 
751  re 


0  00 
t»  L'O 


i?.  rft*  4&- 

J24  K4 

j  74  9: 

IN  14 
il?  85 
21-217  12 

4,  713  3? 
iri  99 
15?  90 
U4  25 
121  29 

4.991  70 

4.2<i$  Jjtf 
7?7  50 
957  31 


1 ■ 299  54 
191  57 
1451  01 

1177  99 
J- 1JJ  99 

552  52 
I?  OO 
59^  32 

225  00 
25  09 
jOl'  l'H 


16  50 
21  90 
P  40 
49  90 


?4  30 
19  «0 
21  90 


50  INTERFACE  AGE 


OCTOBER  1977 


05-4.VI-"  nu  UVimVMS 

account  total 
account  total 

p?-oi'—  rut  serufirv  cw»p  s.£i?v 

Utf  fftij-  LAUKEWE  CARTE* 


05-.i^-.v  ,vw  c^jj  ift"i.L  rt'tf  CO 
nCCOVN)  TOTAL 

01-01-7?  rjoi  suitcabgaw  igm 

<V  KHII  C0?jj  BELL   TELE  CO 
NCCQVtiT  TOTAL 

03-01-77  rt/bCELLHHfiJUS  EVP 

05-13-7?  7202  C0S41  bill  TELE  CO 

account  roTHL 


TOI  COST  V  ftL 
COST  Of  0ThfP  SALES 

tB'tf-r/  73eo  cosw  haahett  l*wnnjv 

ACCOWr  JCfrtL 

73U  MMC?  i  souofy  £XP 
93*i*-7*  7201  gttaS  WTL  fcrJO*  W5F 

P5-15-.V  C0^J5  PEPS! -COL* 

05-19-77  rata  cow  coffl-coitfl 

ACCOUNT  TQTflL 

05-01-77  .~j0J  (yiSCBLUMEOUS  (HP 
account  total 

05-01-77  ,-J0*  COW  JttfMJMfc'  £.V 

05-75-rr  mm  f0?ra  j*,  jFflws  ;wc 

flCCWMF   TO  7AL 


fOT  COST  tfP  OTH  SHLf 

7-«h»  CFEP1T  f>/5C 

7-100  VUS05  O*  GfW  MSC 
--■!*»  Will?  CA-  CflPf'  PlfC 

7^oo  voiio  cv  fripr  rise 
.^atr  rt?sii  ir  lrk<  pisc 
7490  VflSi:  «  chpp  MS* 
7-100  VOWtf  C*  CflW  MSC 

7-*ot'  wuj  cc  ww  wsc 

7400  TO5J7  Cf  itif>(>  P1SC 

740p  WW  eff  CflW  Q/« 

flCCOLWr  T0THL 


05-01-77 

05-0?-.'7 
05-L^-.  . 
05-10-77 
05-11-7: 
05-1J-77 

05-j;-r7 

05-^7-77 
05-JJ-7. 

05-: 1-77 


05-01-77  nf02  MES  I  *UErst"MMfii« 
rtlCOW/f  fOfHt 

0?-0J-77  7jp;.  L*W  i£^i£ 

O5-0>-7;-  740V  Cfl.ajj  A  rt*.  T£f 
O-j-05-7"  7-J0.'  CHSS  FN  HALTie  EST 
ACCCUUT  TOTAL 

05-P1-77  740-1  ttl^ELLHtfEOtfS 


.'•105  Of F  ICE  SVPPLIES 


P5-0J-7-  7J0n  rMftflrsr  ixncflsc 

iK-OI  -.V  r*9$  t*Ht  tWEFN  SEC  Ll>-1 
ACCOUHT  TOTAL 

05-OJ-77  JWf  frOVAL  T V  hWCMU 
05-11-77  M0?  NiifiZ  PSMMf*rt  INRS 
HL'CltWT  UJTAL 

W-01-77  TZLtFWtH:  r  7EIE 
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?365°°kit 

J450  Assembled 

•  Very  low  power-650  ma  +5V;  90  ma  +12V;  16  ma  -5V 

•  Uses  4K  Static  RAMS— No  refresh 

•  Low-profile  sockets  for  all  chips 

•  Each  4K  addressable  to  any  4K  boundary 

•  Solder  mask;  silk-screen;  plated-through  holes 

•  Low-power  Schottky  TTL's— Tested  IC's 

•  Fully  buffered  S-1  00  bus-Gold-plated  contacts 

•  Designed  for  500ns  system-S.D.  Sales  and  TDL  Z-80  tested 

Delivery:  Stock  to  4  weeks.  MC  and  BA  accepted.  Orders 
shipped  prepaid.  California  residents  add  6%  sales  tax. 


ANDENBERG  DATA  PRODUCTS 


PO  BOX  2507 

SANTA  MARIA  CALIFORNIA  93454 


BQ5-937-7951 


CIRCLE  INQUIRY  NO.  4T 
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Boards  DO  Something 


CL2400 

Real  Time  Clock 


S9B  Kil 


S135 — Assembled 


If  your  system  needs  to  know  what  time  it  is,  our  CL240D  is 
tfie  board  for  you.  The  present  time  in  hours,  minutes,  and 
seconds  is  always  available  for  input,  and  is  continuously 
updated  by  the  highly  accurate  60  Hz  power  line  frequency. 
Need  periodic  interrupts?  The  CL2400  can  do  that,  too,  at  any 
of  6  rates.  Reference  manual  with  BASIC  and  assembly 
language  software  examples  included. 


PC320EJ 

Power  Control  System 


PC3232  S299— Kit 
PC3216  S1B9 — Kit 
PC3202  S39.50—  Kit 


$360— Assm. 
S240— Assm. 
S52— Assm. 


If  your  system  needs  on/off  control  of  lights,  motors, 
appliances,  etc.,  our  PC3200  System  components  are  for 
you.  Control  boards  allow  one  I/O  port  to  control  32  (PC3232) 
or  16  (PC3216)  external  Power  Control  Units,  such  as  the 
PC3202  which  controls  120  VAC  loads  to  400  Watts.  Optically 
isolated,  low  voltage,  current-limited  control  lines  are 
standard  in  this  growing  product  line. 


nanaria 


systems,  inc. 

(formerly  comptek) 


P.O.  Box  516 
La  Canada,  CA  91011 
(213}  790-7957 


05-01-77  730?  BtLLBOfit&S 


CIRCLE  INQUIRY  NO.  3 


OCTOBER  1977 


INTERFACE  AGE  81 
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microprocessors: 


from  chips  to  systems 
by  Rodnay  Zaks  ■  $9.95 

The  basic  book  for  understanding  microprocessors  and  microcomputers.  It  presents  all  the 
fundamental  concepts  as  well  as  the  detailed  application  techniques.  It  will  show  you,  in  detail, 
how  a  microprocessor  operates,  critically  review  existing  MRU's,  explain  how  to  interconnect  the 
various  chips  into  a  system,  and  which  alternatives  are  available.  It  is  based  on  the  author's  ex- 
perience in  teaching  microprocessors  to  more  than  2000  persons,  as  well  as  developing  systems. 
It  will  take  you  step  by  step  until  the  actual  interfacing  to  peripherals.  400p. 


CONTENTS: 

•  Fundamental  Concepts  •  Internal  Operation  of  an  MPU  •  System  Chips 


Comparative  Micro- 


processor Evaluation  •  Assembling  a  System •  Applications  •  Interfacing  •Programming  •  System 


Development  •  The  Future 

ALSO  AVAILABLE: 

•  CASSETTES  (2  cassettes  =  2!A  hour  +  special  book) 

51  ■  INTRODUCTION  TO  MICROPROCESSORS  $29.95 

52  ■  MICROPROCESSOR  PROGRAMMING  $29.95 

•  MICROPROCESSOR  INTERFACING  TECHNIQUES,  by  Austin  Lesea  and 

Rodnay  Zaks.  Ref  C207.  From  keyboard  to  CRT  and  Floppy  Disk, 
including  Trouble-Shooting  

•  MD-  10-language  International  Microprocessor  Dictionary  


FOR  INFORMATION  ON 

IN-HOUSE  TRAINING: 


I 


ORDER  FORM 


USA:  SYBEX  Inc,  Publications  Dept,  2161  Shattuck  Ave, 
Berkeley,  Ca  94704.  Tel:(415)  848-8233.  Telex:  336311. 
EUROPE:  SYBEX-Europe,  313  rue  Lecourbe, 
75015  Paris,  France    Tel:  (1)8282502,  Telex:  200858 

CIRCLE  INQUIRY  NO.  41 


Name  

Position 

Company 

Address_ 


Amount  Enclosed 

(in  OJifnrniR.  tdd  lu) 

□  BankAmerlcard 

Number  

Signature  


□  Mastercharge 
.Expires  


Fast  Shipping:  add  S1.00  (UPS)  ^201 

Interface  Age 


•   *  • 


PROGRAMMED  COURSES 


ON  CASSETTES 


ONLY  $29.95 

(per  course) 


S1  •  INTRODUCTION  TO  MICROPROCESSORS.  This 
seminar  is  intended  for  all  non-specialists  who  wish  to 
acquire  a  broad  understanding  of  the  basic  concepts 
and  advantages  of  microprocessors.  It  explains  how 
microprocessors  work  and  it  stresses  methods,  costs, 
advantages  and  disadvantages  for  the  most  important 
aplication  areas  of  each  type  of  microprocessor.  What 
is  needed  to  implement  a  system;  how  to  use  it;  the 
impact  of  microprocessor-based  systems;  their  evo- 
lution. Topics  covered  include:  BASIC  DEFINITIONS 
SYSTEM  COMPONENTS,  MICROPROCESSOR  AP- 
LICATIONS,  WHAT  TO  LOOK  FOR,  and  IMPACT  AND 
EVALUATION. 


S2  PROGRAMMING  MICROPROCESSORS.  This 
seminar  describes  the  internal  operation  of  a  micro- 
processor system  including  how  instructions  are 
fetched  and  executed,  how  programs  are  written  and 
executed  in  typical  cases  (arithmetic  and  input-output). 
The  goal  of  this  cource  is  to  provide  an  overall  under- 
standing of  the  basic  concepts  of  microprocessor 
programming.  Requires  an  understanding  of  the  main 
concepts  in  the  INTRODUCTION  TO  MICRO- 
PROCESSORS SEMINAR.  It  is  recommended  that 
these  two  seminars  be  taken  together. 


EACH  2'/z  HOUR  COURSE  INCLUDES  2  CASSETTES  AND  COURSE  BOOK. 
Shipping  and  Handling:  $1.50  one  course,  $0.80  each  additional  course. 


SYBEX 


In  the  U.S.:  2161  Shattuck  Avenue,  Berkeley,  Calif  94704 
In  EUROPE:  313  Rue  Lecourbe,  75015  -  Paris,  France. 
To  Order  By  Phone:  (415)  848-8233  (BankAmericard  /  Master  Charge) 
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CIRCLE  INQUIRY  NO.  53 


82  INTERFACE  AGE 


OCTOBER  1977 


MICROPROCESSOR  INTERFACING  TECHNIQUES 

Austin  Lesea  and  Rodnay  Zaks.  Ref  C207  -  Available  :  Oct.  15  -  $9.95 

FROM  KEYBOARD  TO  FLOPPY  DISK: 

The  book  takes  you  through  the  complete  assembly  of  a  microprocessor  system:  assembling  a 
CPU;  Input-output  techniques;  interfacing  to  a  keyboard,  LED,  teletype,  printer,  floppy  disk,  CRT, 
cassette-tape;  Industrial  interfacing:  analog-digital  techniques;  Communications;  Busing  and 
standards,  including  S100,  IEEE488,  CAMAC.  A  complete  case-study  is  presented  for  a  multi- 
channel communication  system  and  a  chapter  is  dedicated  to  troubie-shooting  techniques.  Actual 
interconnects  are  presented  for  a  number  of  microprocessors,  and,  in  particular  the  8080  and 
the  6800. 


ALSO  AVAILABLE: 

•CASSETTES  (  2  cassettes-  2'A  hour  +  special  book) 

51  -  INTRODUCTION  TO  MICROPROCESSORS  $29.95 

52  •  MICROPROCESSOR  PROGRAMMING  $29.95 

•MICROPROCESSORS:  from  chips  to  systems,  by  Rodnay  Zaks 

The  Basic  microprocessor  book.  Ref  C201  $9.95 

•MD  -  10-Language  International  Microprocressor  Dictionary  $1.95 

•SEMINAR  BOOKS:  each  $39.95 

B1-MICROPROCESSORS  B5-  BIT-SLICES 

B2-M I CRO PROCESSOR  PROGRAMMING  B6-  INDUSTRIAL  TECHNIQUES 

B3-MILITARY  TECHNIQUES  B7-  INTERFACING  TECHNIQUES 


ORDER  FORM 


Name  

Position 
Company 
Address  


FOR  INFORMATION  ON 

IN-HOUSE  TRAINING: 

USA:  SYBEX  inc.  2161  Shattuck  Ave,  Berkeley, 
Ca  94704.  Tel:<415)  848-8233,  Telex:  336311 
EUROPE:  SYBEX-Europe,  313  rue  Lecourbe, 
75015  Paris,  France  Te I :{ 1)828 2502,  Telex:  200858 


Amount  Enclosed 

(in  California,  add  tax) 

□  BankAmericard 

Number.  

Signature  


□  Mastercharge 
.Expires  


Fast  Shipping:  add  $1.00  (UPS)    C207  . 
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:  922  00 
2,922  VO 

$2 

4,  842  82 

0  00 

3. :$6  60 

4 ■  942  82 
10-229  82 

5  $20  92 
5  T.  r  .-. 

0  vO 

64. 0:0  il 

5.820  92 
69-  PfJ  04 

0  00 

P  L'L' 

re?  re 

10-  6vT  74 

0  00 

s*.e:s  re 

44. 0??  6b 

2  006  2c- 

4jJ.5bT  16 

46.102  52 

40  910  W 
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INTERFACE  AGE  83 


Monthly  Step  #14  —  Run  Balance  Sheet  and  Operating 
Statement 

FLOW  DIAGRAM 


STEP  14 

PROGRAM  ■■GL2P1 


CENTER  FILE  DATE  \ 
REQUEST  \ 
1.TAB  J 
a.CTRLONACGT*^/ 


CURRENT 
GENERAL 
■LEDGER" 
NEW  BALANCE 
FORWARDS  FROM 
STEP  13 


1 

f  -GL2- 

LISTING  OF  NEW 
BALANCE  FORWARDS 
WHICH  PRODUCE 
BALANCE  SHEET  & 
OPERATING  STATEMENT 

PRINTED  BALANCE 
SHEET  &  OPERATING 
STATEMENT 


Terminal  inquiry  Routine 


TO  HOUHT  THE  FILE  EN TEft-  Y-  ?  U 
ENTER  PERIOD  ENDING  DATE  AS  MO-W-VR? 
ENTEP-Y-  If  YOU  NANT  CLOSING  ENTRIES? 
**  ENTER  ** 

1-  FOR.  CTL  Ofl  CN  OF  YUCHt 

2-  F0P  CTL  Ofl  ACCOUNT  * 


Sample  of  Balance  Sheet  run  produced  in  Step  14 
program  GL2 


BALANCE  SHEET  -  {WAoDS  TEC  ■  PER  1 00  fcflN«0  05-31-7 


PATE     ACCT  CHUHB 
rtO  Pv  Yd  NUMJ  VHVHB  DESCRIPTION 


HON  M.  V 


hphimv 
ir*ir>/ 


v  r  p 


NOtf-CUMon  une 

WHM-77  22M  NATST'AV  NOP  SEC  LflMG 


TOT  NON-CURR  t-JHE 


A  00   i,07*-2e0  54- 


ASSETS 

current  assert 

06-01-77  uej  cash  on  haw 

AS-tt-77  1HV  CHrtNiif  FUMP 
0*-0I-77  HJtf  fSr  NAT  L  fe-AfMft. 
A$-*l-77  1111  FJT  NAT  t,  0K-MW0U 
©G-Al-77  HU  FSJ  NAT  L  GK-SAVJflfGS 
06-01-77  1113  CASH  PEP  HOP  SEC  LFE 
06-01-77  112*  ACCTS  FEC-CI'Y  LEDGR 
06-01-77  1130  ACCTS  FEC -REGULAR 
06-01  -77  1174  PREPAID  INSURANCE 
06-01-77  1136  PRE  FA I f ■  PROP  TRUES 

JOTAL  CURRENT  ASSETS 

fixcp  assess 

P*-«l-7?  Ufti  t.v!tfiiNG$-nTL-*EST 

06-OL-77  1202  ACC  DERR -BUILDINGS 
06-01-77  1205  FURN-F1XT-&  CARPETS 
06  01-77  1206  SCt  WPff-FUPH-f/V-CP 
0tf-01-77  1217  LAND  IHPFQVEtiLN  TS 

Ov-oi-rr  t2i4  acc  derr-lauo  wppoy 

06-01-77  1221  SUMMING  FOOL 
06-01-7?  1224  ACC  PCM  Sum  POOL 
0+-O1-7?  1227  Office  FVRN  I  F/X7 
Af-Al-77  1221  ACC  DtPR  OFFICE  FLtRft 

TOTAL  t  ISEfl  A$$£T$ 

OTHER  Assets 

06-01-77  U0J  KAMPA  f  «fl«CH / >£ 
0tf-*l-7?  WR2  tSCRON  DEPOSIT 
Af-Al-7?  1707  UTILITY  DEPOSITS 
06-01-77  1304  ORGAtilZATlOfl  COST 

TOTAL  OTHER  ASSET) 


TOTAL  ASSETS 


PATS     ABC r  CNUhA 
MO  PV  >'ff  MM  WMfff  DESCRIPTION 


LIABILITIES 

CURRENT  LIABILITIES 

06-01-??  210V  ACCOUNTS  PAYABLE 
06-01-77  210*  STATE  ii-H  TAX  PAYAE-L 
06-01-7?  2110  FEB  u-H  MX  PAVASLE 
Pb-ffJ-"  2111  ACCRUED  FICA  TAXES 
06-01-77  2S33  HOTE-PAY  nOIERn  SEC 
06-01-7?  2114  DUE  HMEN  RESTAURANT 

TOTAL  CURRENT  LIAB 


250  00 

M  00 

12.~  1  $9  9S 

4-  697  $4 

21/423  TO 

?05?  50 
ft J0 
2,614.  E4 

."-  MM  P0 

64-  726  27 


1  ■  OS?  51™  00 

tSS>A4S!  A4* 
«5- ?0r  00 

75,  ror  00- 

112-  "J  J  pp 
2J  529  96- 

2S>S99  (>0 
2-  ?H.  04- 
J  ^.~0  yO 

?,f2S,  oo- 

0  00     1-066  028  96 


N0WTNLV 
M9TTS 


:_■  sun  lv 

A  00 


0  AS    f#  147, 5*3  23 


4,842  Hf2- 
!J5  II- 
277  20- 
1  ■  84?.  55- 
J*. 

262  66- 


TQTRL  LIABILITIES 

EOVI TV 

06-01-77  2000  CAPITAL  STOCK 
AS-Af-T7  2001  UNOISTPIBL'T  TAX  INC 
06-01-7?  3002  UNOISTRIBUT  TAX  INC 
06-01-??  70**  CURRENT  EAPllttlOS 

TOTAL  EQUITY 


TOT  LIP*  t  EQUITY 
NET 


a  00  i- ioo  ■ 


0  A0 
0  00 


93.  703.  21- 
0  00 
1  ■  241.  71- 
3?  903.  H 

■*?.12Q  "p- 


0  00  1  147-ttS  21- 
0.  00  0  00 


OPEFATIN6  SfHTEAEAT  -  EMAUPTTCP  -  PEJffDA  fMP/MQ  05-31- 


PATE  (Vfr 
f(0  i>V  VF  AUNB  HMMB  DESCRIPTION 


Foon-HEETIHG  |  KLEPHOME 

0P-0J-"  4100  ROOM  _srti.E5 
Ob"-0i-rr  4JPJ  MM  ?>M.£"S 

APHU*77  41A2  TELEPHONE  SALES  LONG 

TOT  RH-  TEL  - NT  ROOn 

■>I:i  SALEi 

06-01-77  4200  TEL EPH'WE  FAY  STATON 

4201  RESTAURANT  RENTAL 
06-01-7?  4202  SERVICE  STATION  PENT 
06-01-7?  -1204  SALES  TAX 
96-01-77  4205  OOHEN  BEST  CR  DISS 
Of -01-77  4206  INTEREST  INCOHE 
06-01-^7  -t20?  NISC  INCOME 

TOTAL  HISC  SALES 

SALES-OIHER 

06-01-??  4300  t>*fl£  HACHlNi 
PS -01-7?  4301  QUEST  LAVNDFY-YALET 
06-01-??  4202  MAGAZINES  I  SlMPAfES 
P* -01-77  4J0J  CIGARETTE  nACHtNES 
06-01 -7?  4304  FOR  MACHINES 
06-01-77  4)303  COPY  MACHINE 
06-01-77  430*  CANDY-CONY  MACHINES 

TOTAL  SALES  OTHER 


NOMTHt  V 
PEPJrs 


MONTMLV 
CPEOt TS 


Y  T  D 
&#LAflC£ 


740  061  88- 
2-  919  45- 

16.  331.  27- 


148  57- 
15  600  00- 
6-  000.  00- 

223  B5- 
1*  392  94- 

319.  11- 

23*  60- 

22-920  29- 


£$9.  - 
1-709  S5- 
5  119  44- 
250  92- 
60?  41- 
124  50- 
316  67~ 

11  420  40- 


24-1S3  93- 


TOTAL  income 
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the 

Processor 
Terminal . 

A  logical  forward  step  in  Microcomputer  design 

the  Processor  Terminal.  A  new  desisn  by  TEI  and  look  at 
what  you  get ...  a  complete,  self  contained  microcompu- 
ter system  with  display  and  mass  storage,  a  full  keyboard 
and  plenty  of  slot  space  for  additional  boards.  And  that 
famous  TEI  CVT  power  supply  that  makes  brownouts  a 
thing  of  the  past. 

Display  —  A 15"  high-resolution  black  and  white  video 
display  with  an  optical  filter  face  plate  to  reduce  glare  and 
improve  type  visability  , . .  Keyboard  —  Full  upper  and 
lower  case  ASCII  detached  keyboard  with  8  programmable 
special  function  keys.  Keyboard  status  indicators  show 
computer  BUSY  or  READY  And  a  16- key  numeric  cluster 
pad  set  up  calculator  style  . .  .  Disk  Drive  &  Controller  — 
A  Shugart  SA-400  mini -floppy  disk  drive.  Soft  sectored 


with  a  capacity  of  about  90  KB.  IBM  compatible  format 
Controller  will  handle  3  drives  . .  .  CPU  —  8080  based  with 
a  flexible  design  that  allows  you  to  implement  a  start  up 
"jump  to"  operation  to  any  dip  switch  selected  byte 
address  you  choose.  Merely  turn  on  power  or  press  RESET 
and  you  are  off  and  running.  Excellent  for  power  failure 
automatic  restart . . .  Memory  —  16K  of  static  RAM  memory. 
Low  power  chips.  Selectable  address  assignment  and 
memory  protect  features  . . .  I/O  —  3P+3S  input/output 
board.  3  parallel  ports  and  3  serial  ports  with  selectable 
baud  rates  of  75  to  19,200.  RS-232C  and  TTL  outputs  . . . 
Video  -  A  video  board  provides  the  support  for  the 
video  display  functions  .  . .  Mainframe  —  A  12  slot 
mainframe  with  a  17 -amp  CVT  power  supply  motherboard 
assembly  heavy  duty  aluminum  cabinet,  fan  and  washable 
filter.  All  edge  connectors  and  card  guides  provided  . . . 
Software  —  CP/M  disk  operating  system  and  BASIC 
provided  on  disk. 

the  Processor  Terminal  (Model  MCS-PT)  fully  assem- 
bled and  tested  is  priced  at  $3495.00, 

the  Processor  Terminal  partially  assembled  (We  build 
the  cabinet,  keyboard,  monitor,  power  supply  disk  drive 
and  motherboard  and  you  build  the  CPU,  RAM,  I/O,  Video 
and  Controller  boards  which  we  supply  as  kits).  This 
partially  assembled  unit  is  priced  at  $2995,00. 


MCS 


SPECIAL    SYSTEMS  GROUP 


MICROCOMPUTER  SYSTEM 


Contact  your  local  TEI  Dealer  or  if  you  are  not  near  one  of  our  dealers,  write  or  call  CMC  Marketing  Corp  direct  for  more  information. 

CMC  MARKETING  CORP 
7231  Fondren  Rd,  Houston,  TX  77036  Telephone  (713)  774-9526 
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CIRCLE  INQUIRY  NO.  45 


INTERFACE  AGE  85 


OFEPHtlHG  STATEMENT  -  UHWMtEQ  -  PEPtot.  EWlHi  tt-yi-r; 


16K  RAM 


frtre     fKCf  CMMB 
w  r*v  yr  uune-  '-'WJffF  pest-p/mcw 


cwrwrs 


$450 


FULLY  STATIC 

INTRODUCTORY 
KIT  PRICE 


10  SLOT  TABLE  TOP 
MICROCOMPUTERS 
TT-8080    KIT  $475 

SYSTEM  W/16K  &  I/O 
TT-8080-S    KIT  $1125 

CARD  CAGE  S. 
MOTHER  BOARD 
EOT- 100    KIT  $100 

WITH  CONNECTORS 

&  GUIDES 
ECT-100-F    KIT  $200 


DEALER  INQUIRIES  INVITED 


CPU'S,  MEMORY 
MOTHER  BOARDS 
PROTOTYPING  BOARDS 
EXTENDER  CARDS 
POWER  SUPPLIES 


SHIPPING  EXTRA 


ELECTRONIC  CONTROL  TECHNOLOGY 

P.O.  BOX  6,  UNION,  NEW  JERSEY  07083 
(201)  686-8080 

CIRCLE  INQUIRY  NO.  14 


expenses 

COST  OF  POOH  SALES 


06-01-, 
06-01- 
06-01-. 

06-01- 

06-01- 

K-M- 

06-01- 

06-01  - 

06-01- 

06-01- 

06-01 

06-01- 

06-01 

06-01- 

06-01- 

06-01- 

06-01- 


"  7 100 
"  7101 
'  7102 
'  7103 

•  7104 

■  7105 

•  7106 

■  7107 
1  710$ 
'  710* 


7114 

'  nin 

'  ?U6 


geh  hcf  semis 
wont  aupiroes-prnfi. 
hovsekeefep-pp,  YPOLL 
luieii  FEPSOIts 
HftlOS-PHYROLL 
LfH/HflPY-FHYFOLL 
LIttEtl  EXPENSE 
west  SUPPLIES 

cleaning  supplies 

LfllTOV  SUPPLIES 

nisc  e:<pehse 

PEST  C0HIP0LL 

tP-PVEL  rgehcv  com 

UNIflWffS 

GEH  HG.P  PHVPOLL 

PELLHEN-FOVPOLL 

SECURITY  GMRP  SEPY 


tor  COST  POOH  SHLES 


COST  OP  TELEPHONE  SEPY1CE 
06-01-77  7200  COST  Of  LOUS  VIST  ifr 
06-01-77  7101  SU1KH9OHP0  PEHT 
06-01-77  7202  MISCELLANEOUS  tZP 

tot  COSt  OF  TBI  SEP 


COSt  OF  OtHEP  SALES 
06-01-77  7100  GUEST  LfiUttOPY-VfiLET 
06-01-77  7701  HHGH2  t  St/ripFY  EXP 
06-01-77  7302  POP  HftCHlHES  EXP 
06-01-77  7303  HISCELLHHEOUS  EXP 
06-01-77  7304  COPY  HP.CH1HE  EXP 

10T  COST  OF  OIH  ShLE 


ffiMEML  J  MfUMlSTIWriVE  EXP 

06-01-77  7400  cpEotr  chpo  Disc 

06-01-77  7402  WES  1  SV9SCP1PTION 
06-01-77  7401  LfmO  LEASE 

05-  01-77  7404  H1SCEUHNE00S 

06-  01-77  7405  OFFICE  SUPPLIES 
06-01-77  7406  POSTftGE 
Oi-Ol-77  7407  PROFESSIONAL  SEPV 
06-01-77  7409  1HIEREST  EXPENSE 

O6-01-77  740?  PCYHLtY  FRYtlEHIS 

06-01-77  7410  TELEPHONE  *  TELE 

06-01-77  r<U  tPHYEL-HOYWQ  EXP 

O6-01-77  7412  PAVPOLL  TPXES 

06-01-77  7412  fiflp  PEBFS 

06-01-77  7414  FPE1GHT  f  ST0PHC4Z 

06-01-77  7415  CASH  0YEP  J  SHORT 

06-01  -77  7416  NCP  HHlHTfTHETKE  ROPE 

66-01-77  7417  plNH-TPfilNIttG  FEES 

06-01-77  7419  COHPlftEP  SEPVILES-JS 

TOT  GEM  t  HON  EXP 


2?  JJJ  ?5 
IS-  973  15 
2  650  00 
2  242  17 
21-21:  12 
4- 901  70 

s  :s:  i*s 

4,401  71 
l  491  SI 
L- 112  66 

5i? 

100  oe 
141  60 
136  :-r 
1,091  75 
242  00 
110  00 

95-  191  47 


11  470  93 

7, ;.-?  18 
i-  7ss  ?: 


1  254  54 

1.  651-  25 
:  514 

0  OO 

SI!  76 

9-  22 5.  97 


?■ 224  46 
425  OO 
9. 600  00 
270.  14 
2,112  12 
772.  15 
19. 293  OS 
100  Hi  4i 

9.  JtfS  12 
570  IS 
S5."  91 

6,098  OS 
164  62 
77?  01 
144  11 
149  06 
93,  60 

1. 1 50  OO 


Ample  Juice 


Constant  voltage  power  supplies 

by  Parasitic  Engineering. 

Give  your  Altair,  IMSAI     low  as  90  volts  or  as  high 

as  140  volts.  12-amp  kit 
designed  for  Altair  8800- 
(A),  |?0  postpaid.  Uni- 
versal 20-amp  kit,  $200 
postpaid.  (Cal.  res.  add 
tax).  Q 

Thinker 


or  custom  system  the 
power  it  needs  to  keep 
your  programs  up  and 
running  through  brown- 
outs and  power  fluctua- 
tions. The  famous 
Parasitic  Enginering 
Constant  Voltage  Power 
Supplies  deliver  full  out- 
put with  line  voltages  as 

1210  10th  St.,  Berkeley,  CA  94710 

Sec  It  at  your  local  computer  shop. 
Or  place  BAC/MC  orders  to  800-648*5311 


Tpys 


tV>VEF TiSlfiG  t  PROMOTION 
96-01-77  7S00  tllSCELLrfHEOVS 
i*t'-(lr-.V  7501  WUIiTNrtJ.  tft'V  FVW 
06-01-77  7502  NEuSFtWEttS  t  MGri'M 
OS-01-77  7W3 

0i-oi-?7  T904  on  pftemsEs  sighs 
jot  ftt'V  *  f-ftomrtoti 


REPtllFi!  3  tWJHTENAtiCt 

0*-$l:~.~  ~*Ql  CONTKtKT  LHSOH-F&B 

06-01  -4-r  reoj  rtiff  coup  & 
06-oi-rr  Buut'iNO* 
iv-i>i-::  «w  av/rMff  services 

Ptf-Oi-:"."1  r*0»  ELECTRSCM.  S  tttCHWi 

06-oi-rr  ffe?  FuPrustiSHQS 

06-01-"  7W?  titSCi-UtWEWS 
06-01- rr  .-tie  hr)lNTlN6  i  t-t\'0P(iTNi} 
06-Ol-rr  76L1  FUJftPINti 

O6-01- rr  r*is  t--oot 
06-oi-r:  7$il  t  v  lease 
O6-01- rr  r^i-t  t  V.  tiVn-UAit 

06'Ol-rr  761*  PrtYROU -PL'75 Jfi£ 

o*-oi-"  r*!*  oro>,Wi  n*tNTritikHCE 

tor  MPftlffS  l  MilHT 


o6-oi-rr  rroo  elect/tiuty 

tV-i>J-.-:  7701  tttilliFfH.  uflS 
tW-OJ-.*,*  77*2  5EHEK  |  Grt*7PiiG£ 

06-oi-rr  77t3  hhie* 


Toiai,  LtriijTtts 


RESEAT  ION  £\P 

06-01-:%-  not  ytSEPYfiTtON  FEES 
06-01-77  7301  JWfftffrt  TEfiUlUfiL 

TOT  REStfVtiJ  ION  ESP 


WiVKtWCE-  WSES  S  PEPRECI/rtJIOfl 
06-01-77  7999  UORKttBiS  tl  tJTfP  INS 
06-01-77  7P01  GENERAL  INS  EXT 
06-01-77  79VJ  PROFEFIY  InXE* 
06-01-77  790?  KFPEClfiTiON  EX? 
06-01-77  790-1  ■-■>■:•■■-.■:  INS 

TOr  (Ni  TdiS    *  t>EFP 


rcTriL  EXPENSES 
FK0H}<->  OK  LOSSi 


0  CO 
0  M 


1  05-t  SI 

?4  SIS  10 

-v  J  J"  OS 
1-1.  82 J  66 


^09  15 
1  $S0  £9 

7S-S  12 
2,142,  CM 

9M  90 

2,  550  M 
611  63 
635  73 
269 
$2  94 

!-(»**  ?? 

r  -  jtf?  39 
1,  761  eo 
95$  11 

7JO  70 

i  i-m 

22.  979  JO 


11.77$  j? 
11  4$4  .V 
600  tff 
1.2-4  42 


071  4$ 
■■604  01 


-i-i 

:  982  OO 
10,226  62 
S*.$ll  0^ 
2tf9  92 


75  78 


CIRCLE  INQUIRY  NO.  31 
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Monthly  Step  #15  —  Run  Monthly  Budget 
FLOW  DIAGRAM 


STEP  15 

PROGRAM  "GL7" 

CURRENT 
GENERAL 
"LEDGER" 


ENTER  FILE  DATE 
REQUEST  MONTHLY 
t  BUDGET  ENTER  ROOMS 
t RENTED  THIS  MONTH, 


Terminal  Inquiry  Routine 


70  KMJ»1  THE  FUSS  ZH1EP.  -V-  -  tl 
UffSaUltG  bTftTEtlv/7  -  BUDGET  fTUH 
EHl£«  -n-  FOR  N0W7HLV  -V-  FOR  V  r  H 
EH1CP  KPOF7  I'Sre  FIS  m-fr-W  05-M-.V 

f«rr?  amis  ecnrEo  this  nomn^  isis 

CH7EF  -S-  far  SttmSTlCHL  mOLYHS'  H 


r 

GL7 
RUN 
MONTHLY 
BUDGET 

1 

LIST  MONTHLY 
BUDGETED 
OPERATING 
STATEMENT 


GLMENU 


HERE  IS 
WHERE 
WE  MADE  IT 
OR 
LOST  IT 
\THIS  MONTH/ 


Sample  of  Monthly  Budget  run  as  produced  in  Step  15 
Program  GL7 


Mfff  into* 


frOOH-  T£L  -USE  ?1u<j  °O0H  SALE; 


FEFoer 


ov-fp.  t.mriF 


o.-i/z 


4100  f'XH  SALES 

2r.  it.it) 

oo- 

72-472 

5,  722 

50- 

4101  r«£r;wo  PfiiVf  SMCS 

200 

00- 

t>'0 

.... 

410J   '£UFWNE  SALES  LOtiti 

t>p- 

J 

Ml 

>■ - 

?_\- 

TOt  FWH- TELE -MEET IM  PH 

7$-  2:*0 

00- 

;j 

:?* 

12- 

\$,  P?|S 

HISiE!LL.#HEK'V~  SfilES 

4299  TELEPHONE  PflV  iWWi 

14 

00- 

i? 

17- 

5 

■1201  Fl±r*jPHfiT  PEV^L 

J  306 

00- 

i 

00- 

P 

"o 

OO 

4207  SERVICE  SWIM  egtiT 

■•00 

00- 

00- 

0 

M 

0 

00 

4294  ;*lE:~  OK 

2>s 

00- 

201 

fj- 

; 

i? 

to 

00- 

100 

49 

■a-- 

si 

Si 

420*    -^TEPE^F  IftfOHE 

0 

00 

0 

00 

" 

00 

4207  rf/s-;  tfKVHE 

0 

91 

0 

00 

0 

01- 

J00 

0O- 

r$T#L  MlSCElLftN£CltS  S*L£S 

20? 

it 

70 

W-ES-OTHEF 

4 I 00  -vflME  fWi.HMe 

:oo 

(Ml* 

92 

^3 

4701  'JL'E.-T  L*L'WPV-Vra[.£"' 

199 

00- 

fQ  - 

j re;  "r>'i^-jHEf  »■  sw(*tE$ 

£13 

00- 

51? 

'.  .- 

roo 

$6 

jo:  '."T'jwC'Errf  fi*;«f«E_- 

i: 
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88  INTERFACE  AGE 


OCTOBER  1977 


Monthly  Step  #17  -  Run  Monthly  Statistical  Report 
FLOW  DIAGRAM 

STEP  1 7 

PROGRAM  -GL7" 


CURRENT 
GENERAL 

"LEDGER" 


1  EN1 


ENTER  FILE  DATE 
REQUEST  MONTHLY  BUDGET 
ENTER  ROOMS  RENTED  THIS  MONTH 
REQUEST  STATISTICAL  ANALYSIS 


Terminal  Inquiry  Routine 

HOLtlT  THE  FILES  tUTEF  -r-'1  K 
rerEFBTl'rt  ST<iJEHENJ  -  E-VPGET  Pvtl 
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Cmtf  FOOHl  SENSED  MONTHtV  JfiS 
EIITEF  -•-  FOf  STATtSttCfit.  WttWIS*  5 


JTH  I 


GL7 
RUN 
MONTHLY 
STATISTICAL 
ANALYSIS 


GLMENU 


LIST  MONTHLY 
STATISTICAL 

ANALYSIS 
IN  OPERATING 
STATEMENT 
FORMAT 


HERE  IS  WHERE  WE/ 
MADE /TOR  LOST> 
IT  ON  A  PER 
UNIT  BASIS 
THIS  MONTH/ 


Sample  of  Monthly  Statistical  Report  run  as  produced  in 
Step  17"  Program  GL7 
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OCTOBER  1977 


INTERFACE  AGE  89 


Monthly  Step  #18  —  Run  Y.T.D,  Statistical  Report 


FLOW  DIAGRAM 

STEP  18 


PROGRAM  "GL7" 


CURRENT 
GENERAL 
"LEDGER- 


Terminal  Inquiry  Routine 


TO  MOUNT  THE  FILES  EWER  -Y-?  N 
OPERATING  STATEMENT  -  EVOGET  RUN 
ENTER  -H-  FOP  MONTH!  Y  -V-  FOR  V.  T  V  ? 
ENTER  REPORT  PATE  AS  H0-PV-WI?  05-71- 
ENTER  ROOMS  REHTEU  VrP1  22192 
ENTER  -5-  FOP  STATISTICAL  ANALYSIS^  S 


ENTER  FILE  DATE,  ROOMS  RENTED 
Y.T.D.  REQUEST 
Y.T.D.  BUDGETS.  Y.T.D. 
STATISTICAL  ANALYSIS 


RUN 
Y.T.D. 
STATISTICAL 
ANALYSIS 


GLMENU 


LIST  Y.T.D. 
STATISTICAL 

ANALYSIS 
IN  OPERATING 
STATEMENT 
FORMAT 


MERE  IS 
WHERE  WE 
MADE  IT  OR 
LOST  THIS  YEAF, 
,ON  A  PER  UNIT 
BASIS 


Sample  of  Y.T.D.  Statistical  Report  run  as  produced  in 
Step  18  Program  GL7 
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90  INTERFACE  AGE 


OCTOBER  1977 


Monthly  Step  #19  —  Copy  Ledger  Current  to  Ledger 
Backup 

STEP  19 

PROGRAM  "COPRAN" 


RE  PEAT  THIS 
RECORD  #203 


GENERAL 
"LEDGER" 
BACK-UP 
AFTER 


Terminal  inquiry  Routine  is  the  same  as  for  Steps  4  and  7. 


Monthly  Step  #20  —  Copy  Budget  to  BGTMOYR 
FLOW  DIAGRAM 


CENTER  HLE  % 
1.  NAMES 
2.  LOCATION  J 


STEP  20 

PROGRAM "COPCON" 


CURRENT 
GENERAL 
"LEDGEH" 


f 

COPCON 

1 
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FLOPPY  DEDICATED 
AS  HISTORY  FILE 
OF  ALL  MONTHLY 
"BUDGET"  FILES 


BGTMOYR" 


GLMENU 


Terminal  inquiry  Routine  is  the  same  as  for  Steps  4  and  7. 


OCTOBER  1977 


INTERFACE  AGE  91 


Year  End  Procedure  Steps  #1,  2,  3,  4  and  5 
FLOW  DIAGRAM 
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CURRENT 
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REQUEST  NEW  BALANCE  FORWARDS  / 

TURN  LINE  PRINTER  OFF  / 


DR  1 


1 

> 

RUN 

CLOSING 

ENTRIES 

1 

r 

GLMENU 


NEW 

GENERAL 

"LEDGER" 

OPERATING 

ACCOUNTS  &  CURRENT 

EARNINGS  ACCOUNT  ON 

BALANCE  SHEET  SET 

TOO.  MANUALLY 

ADD  CURRENT  EARNINGS 

AMOUNT  TO  UNDISTRIBUTED 

TAXABLE  INCOME  TO 

PLACE  BALANCE  SH  EET 

BACK  IN  BALANCE 

SEE  ACCOUNT  #3001 


WE  HAVE  IT 


The  advanced  experimenter  now  has  the  opportunity  to  use  the 
same  reliable  mechanism  the  quality  printing  industry  has  used 
for  many  years  —  the  IBM  Selectric®  typewriter.  Our  low  cost 
conversion  kits  are  designed  around  specially  built  com- 
ponents, and  available  to  the  engineer,  student,  educator,  and 
small  businessman. 


MECHANISM  IN  SKn  KITS 


Item 

SK-1 


SK-2 


SK-3 


DK-1 


Description 

Selectric  conversion  kit,  with  all  mechanical 
and  electronic  parts.  Needs  1  amp  at  12 
volts. 

SK-1  with  combined  power  supply  and  TTL 
compatibility. 

SK-2  with  controller  kit  giving  ASCII  data  at 
110  or  300  BPS.  A  high  speed  paper  tape 
interface  capability  is  included. 


Price 

189.95 


321.95 


598.95 


1095.00 


SK-D-2 


DK-D1 


Floppy  disk  and  controller  kit,  with  250  KB 
drive.  For  use  with  SK-3,  or  any  serial 
interface,  up  to  19200  BPS.  Contains  high 
level  DOS,  with  simple  commands  making 
any  terminal  a  smart  one  or  any  serial  CPU  a 
disk  system. 

Kits  shipped  10  days  —  two  weeks  after  receipt  of  order.  Disk 
kits  take  longer.  Manuals  from  above  kits  are  offered  for  the 
purpose  of  evaluating  the  kits.  Refunds  for  manuafs  apply  on 
subsequent  kit  order. 

SK-D1      Selectric  Conversion  Manual  6.50 


Selectric  Programming  Manual  with  listings  6.50 
and  timing  data. 

Floppy  Disk  Kit  and  DOS  Manual.  6.50 
Please  include  UPS  shipping  rates. 


SWrp  &  Associates  line. 

Box  26045,  Lakewood,  Colorado  80226 


92  INTERFACE  AGE 


CIRCLE  INQUIRY  NO.  39 
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Keep  abreast 


of  microprocessor 
designs  and 

applications  with 

MICROPROCESSORS  IN  SYSTEMS 
by  Russell  H.  Fish  III 

Today,  whether  you  are  design  engineer,  a 
researcher,  a  manager  or  a  hobbyist,  you 
need  to  keep  abreast  of  the  world  of 
microprocessors  and  their  applications. 

Russell  H.  Fish  III,  in  Microprocessors  in 
Systems,  shares  years  of  consulting 
experience  in  the  design  and  use  of 
microprocessors.  All  chapters  include  full 
wiring  diagrams,  parts  lists,  assembly 
language  programs,  flow  charts,  memory 
dumps  and  much  more. 

Microprocessors  in  Systems  is  a  must 
reading  for  engineer,  researcher,  manager 
and  hobbyist,  alike.  Send  for  your  copy, 
today! 


$7.50* 

*PIlis  50*  postage  and  handling 
Add  5%  tax.  if  a  resident  of  Texas 
Dealer  inquiries  invited 

For  C.O.D.  orders,  call 
1-800-852-7631 
(Toll  free,  operator  34B) 

Mail  coupon  to: 

Systems  Insights 

P.O.  Box  I 

Austin.  Texas  78767 

Cost  effective  solutions 

to  your  microprocessor  problems 


Please  send  Microprocessors  In  Systems  to: 
Name  .  


Title. 


Phone 


Company . 
Address  _ 
City- 


State 


Zip. 


Send 


books  @  $7.50  each 


Add  50 1  per  book  for  postage  and  handling 

Add  5%  tax,  it  yon  live  in  Texas 

TOTAL 


□Check  is  enclosed 
□  Money  Order  is  enclosed 
□Charge  to  my  □  Master  Charge 
□  VISA 

Card  no  


Signature. 
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STAR-SHIP  SIMULATION 

Part  III  of  III 


By  Roger  C.  Garrett* 


This  is  Part  III  of  a  three-part  presentation.  Part  I 
published  in  the  August  issue  defined  simulation  and 
discussed  its  uses.  Part  II  covered  systems  objectives, 
such  as  developing  a  software  system  for  a  multi- 
operator  STAR  TREK  game  scenario.  Part  III  concludes 
with  the  Logic  Code  Definitions  and  implementations 
and  testing  instructions. 

—Editor 


LOGIC  FLOW  DEFINITIONS 

In  Parts  I  and  II,  published  in  the  previous  two  issues, 
I  have  described  the  methods  employed  in  designing  a 
simulation  system  and  begun  the  definition  of  an  exten- 
sive example:  the  STAR  SHIP  simulation.  So  far  I  have 
covered  the  overall  objectives,  major  function  identifica- 
tion and  objectives,  and  the  interfacing  method.  I  will 
now  cover  the  logic  flow  definitions. 

Remember  that  I  decided  to  write  the  entire  logic  flow 
utilizing  structured  programming  constructs  and  that  no 
actual  code  was  to  be  written  ai  that  time.  The  purpose 
is  to  accurately  define  the  entire  system  before  any 
coding  is  done.  This  eliminates  most  of  the  need  for  the 
normal  type  of  debugging  required  on  projects  which  do 
not  employ  structured  concepts. 

The  logic  definitions  are  written  in  an  easy-to-read 
English-like  format.  Read  through  them  and  note  how 
the  several  modules  interact  through  the  use  of  com- 
mon data.  This  may  be  a  good  time  to  go  back  to  the 
previous  issue  and  re-read  the  function  definitions  of 
each  of  the  modules. 

LOGIC  FLOW  DEFINITION  (See  Figure  C.1) 

<  COMMAND  CONTROLLER  MODULE  (LEVEL  1)  > 

REPEAT: 

CALL  THE  COMMAND  CONTROLLER  BACKGROUND  SUBMODULE: 
CALL  THE  COMMAND  CONTROLLER  OPERATOR  INPUT  SUB- 
MODULE: 

CALL  THE  COMMAND  CONTROLLER  DISPLAY  SUBMODULE. 
UNTIL  THE  SYSTEM  IS  TURNED  OFF 
RETURN// 


<  COMMAND  CONTROLLER  OPERATOR  INPUT  SUBMODULE 

(LEVEL  1)..««»> 
IF  THE  COMMAND  CONTROLLER  ENTERED  A  COMMAND  : 
IF  THE  COMMAND  IS  INITIALIZE  ALL  MODULES  : 

SET  THE  INITIALIZATION  FLAG  FOR  EACH  MODULE  . 
ORIF  THE  COMMAND  IS  INITIALIZE  A  PARTICULAR  MODULE  : 
CLEAR  THE  INITIALIZATION  FLAG  FOR  THE  PARTICULAR 
MODULE 

ORIF  THE  COMMAND  IS  ASSIGN  A  VALUE  TO  A  PARTICULAR 
VARIABLE 

ASSIGN  THE  VALUE  TO  THE  PARTICULAR  COMMON  DATA 
VARIABLE 

ORIF  THE  COMMAND  IS  RANDOMIZE  A  PARTICULAR  VARIABLE  : 
ASSIGN  A  RANDOM  VALUE  TO  THE  NAMED  COMMON  DATA 
VARIABLE 

ORIF  THE  COMMAND  IS  RANDOMIZE  ALL  COMMON  DATA 
VARIABLES 

< RANDOMIZE  THE  VALUE  OF  ALL  COMMON  DATA  VARIABLES 
ORIF  THE  COMMAND  IS  DISPLAY  THE  VALUE  OF  A  VARIABLE  : 
SET  A  FLAG  . 

ORIF  THE  COMMAND  IS  DISPLAY  THE  VALUES  OF  ALL  COMMON 
DATA  VARIABLES  OF  A  PARTICULAR  MODULE  : 

SET  A  FLAG  . 
ORIF  THE  COMMAND  IS  INPUT  A  SCENARIO  : 

READ  IN  THE  SCENARIO  . 
ORIF  THE  COMMAND  IS  RUN  THE  INPUT  SCENARIO  : 


IF  THERE  IS  A  SCENARIO  : 

SET  SCENARIO  POINTER  TO  FIRST  LINE  IN  SCENARIO  : 

SET  THE  FLAG  TO  INDICATE  THAT  THE  SCENARIO  IS 

RUNNING 
ELSE  THERE  IS  NO  SCENARIO  : 

SO  NOTIFY  THE  OPERATOR  . 
ENDIF 

ORIF  THE  COMMAND  IS  HALT  THE  SCENARIO  : 

CLEAR  THE  FLAG  TO  INDICATE  THAT  THE  SCENARIO  IS  NOT 
RUNNING  . 

ORIF  THE  COMMAND  IS  BEGIN  EXECUTION  OF  A  PARTICULAR 
MODULE 

IF  THE  INITIALIZATION  FLAG  FOR  THE  MODULE  IS  CLEAR  : 
THEN  SET  THE  RUN  FLAG  OF  THE  NAMED  MODULE  . 

ELSE  THE  INITIALIZATION  FLAG  FOR  THE  MODULE  IS  SET  : 
SO  NOTIFY  THE  COMMAND  CONTROLLER  OPERATOR  . 

ENDIF 

ORIF  THE  COMMAND  IS  BEGIN  EXECUTION  OF  ALL  MODULES  : 
IF  ALL  MODULE  INITIALIZATION  FLAGS  ARE  CLEARED  : 
THEN  SET  THE  MODULE  EXECUTION  FLAGS  FOR  ALL  THE 
MODULES 

ELSE  NOT  ALL  MODULE  INITIALIZATION  FLAGS  ARE  CLEARED  : 

NOTIFY  THE  COMMAND  CONTROLLER  OPERATOR  . 
ENDIF 

ORIF  THE  COMMAND  IS  HALT  EXECUTION  OF  A  PARTICULAR 
MODULE 

CLEAR  THE  EXECUTION  FLAG  OF  THE  PARTICULAR  MODULE  . 
ORIF  THE  COMMAND  IS  HALT  EXECUTION  OF  ALL  MODULES  : 

CLEAR  ALL  EXECUTION  FLAGS  . 
ELSE  THE  COMMAND  IS  UNKNOWN  : 

SO  NOTIFY  THE  COMMAND  CONTROLLER  OPERATOR  . 
ENDIF 
ENDIF 
RETURNS 

<  COMMAND  CONTROLLER  BACKGROUND  SUBMODULE 

(LEVEL  2).""> 
CALL  THE  COMMAND  CONTROLLER  SCENARIO  SUBMODULE  : 
CALL  THE  ENGINEERING  SUBMODULE  : 
CALL  THE  COMMUNICATIONS  SUBMODULE  : 
CALL  THE  NAVIGATION  SUBMODULE  : 
CALL  THE  HELM  SUBMODULE  : 
CALL  THE  SCIENCES  SUBMODULE  : 
CALL  THE  MEDICAL  MODULE  .  . 
RETURN// 

<  COMMAND  CONTROLLER  DISPLAY  SUBMODULE 

{LEVEL  2)  > 

<  NOTE:  THE  DISPLAYED  VALUES  WILL  CONTINUALLY  BE  UPDATED 

<  ON  THE  DISPLAY  SINCE  THE  FLAGS  STAY  SET  UNTIL  DYNAMICS 

<  CHANGED  BY  THE  COMMAND  CONTROLLER  OPERATOR  . 

< 

IF  A  FLAG  IS  SET  TO  DISPLAY  A  VALUE  OF  A  PARTICULAR  VARIABLE 

THEN  DISPLAY  ITS  NAME  AND  VALUE  . 
ORIF  A  FLAG  IS  SET  TO  DISPLAY  THE  VALUES  OF  ALL  VARIABLES 
ASSOCIATED  WITH  A  PARTICULAR  MODULE  : 

THEN  DISPLAY  THEM  . 
ENDIF 
RETURN// 

<  COMMAND  CONTROLLER  SCENARIO  SUBMODULE 

(LEVEL  3).»-"> 
IF  THE  SCENARIO  RUN  FLAG  IS  SET  : 

IFTHETIMESPECIFIEDON  THE  CURRENT  SCENARIO  LINE  IS  LESS 
THAN  OR  EQUAL  TO  THE  REAL  TIME  : 
<  THEN  IT  IS  TIME  TO  EXECUTE  THE  CURRENT  SCENAHIO  LINE 
EVALUATE  THE  LINE  AND  ASSIGN  THE  VALUE  TO  THE 
SPECIFIED  VARIABLE: 
POINT  TO  THE  NEXT  SCENARIO  LINE  : 
IF  THERE  IS  NO  NEXT  SCENARIO  LINE  : 
CLEAR  THE  SCENARIO  RUN  FLAG  : 
NOTIFY  THE  COMMAND  CONTROLLER  OPERATOR  . 
ENDIF 
ENDIF 
ENDIF 
RETURN// 
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Figure  C.1  Command  Controller: 
Module  Interrelationship  Flowchart 
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Figure  C.2  Engineering: 
Module  Interrelationship  Flowchart 
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LOGIC  FLOW  DEFINITION  (See  Figure  C.2) 


<  ENGINEERING  MODULE  (LEVEL  1)  > 

IF  THE  INITIALIZATION  FLAG  IS  SET  t 

CALL  THE  ENGINEERING  INITIALIZATION  SUBMODULE  . 
ELSE  THE  INITIALIZATION  FLAG  IS  CLEAR  : 

IF  THE  RUN  FLAG  IS  SET  : 

CALL  THE  ENGINEERING  EXECUTION  SUBMODULE 

ENDIF 
ENDIF 
RETURN// 

<  ENGINEERING  INITIALIZATION  SUBMODULE  (LEVEL  2)- 

SET  ALL  ENGINEERING  DATA  TO  NOMINAL  : 
CLEAR  THE  ENGINEERING  INITIALIZATION  FLAG  , 
RETURN// 


<  ENGINEERING  EXECUTION  SUBMODULE  (LEVEL  2)- 

CALL  THE  ENGINEERING  BACKGROUND  SUBMODULE  : 
CALL  THE  ENGINEERING  DISPLAY  SUBMODULE  : 
CALL  THE  ENGINEERING  OFFICER  INPUT  SUBMODULE  . 
RETURN// 


<. ..  ..ENGINEERING  BACKGROUND  SUBMODULE  (LEVEL  3)  > 

CALL  THE  ENGINEERING  SHUTTLECRAFT  SUBMODULE  : 
CALL  THE  ENGINEERING  TRANSPORTERS  SUBMODULE  : 
CALL  THE  ENGINEERING  ENERGY  SUPPLY  SUBMODULE  : 
CALL  THE  ENGINEERING  SPACE/WARP  ENGINES  SUBMODULE  : 
CALL  THE  ENGINEERING  IMPULSE  ENGINES  SUBMODULE  : 
CALL  THE  ENGINEERING  TURBO-ELEVATORS  SUBMODULE  . 
RETURN// 

<  ENGINEERING  DISPLAY  SUBMODULE  (LEVEL  3)  > 

<  UPDATE  THE  ENGINEERING  DISPLAY 
RETURN// 

<  ENGINEERING  OFFICER  INPUT  SUBMODULE  (LEVEL  3)--"  •> 

<  THE  VALID  ENGINEERING  OFFICER  COMMANDS  ARE  : 

<  SET  ENERGY  SUPPLY  TO  A  DEVICE 

<  SET  ENERGY  SUPPLY  TO  A  SHIP  SECTION 

IF  THE  ENGINEERING  OFFICER  HAS  GIVEN  A  COMMAND  : 
IF  THE  COMMAND  IS  SET  ENERGY  SUPPLY  TO  A  DEVICE  : 

SET  THE  ENERGY  SUPPLY  TO  THAT  DEVICE  , 
ORIF  THE  COMMAND  IS  SET  ENERGY  SUPPLY  TO  A  SH  IP  SECTION 

SET  THE  ENERGY  SUPPLY  TO  ALL  DEVICES  IN  THAT  SECTION  . 
ELSE  THE  COMMAND  IS  UNKNOWN  : 

NOTIFY  THE  ENGINEERING  OFFICER  . 


ENDIF 
ENDIF 
RETURN// 

<«  ENGINEERING  SHUTTLECRAFT  SUBMODULE  (LEVEL  4)  > 

<  UPDATE  THE  STATUS  OF  EACH  OF  THE  SHUTTLECRAFT 

<  EACH  SHUTTLECRAFT  HAS  A  PARTICULAR  MISSION.  EACH  MISSION 

<  HANDLED  SEPARATELY 

FOR  I  =  1  TO  THE  NUMBER  OF  SHUTTLECRAFT 
<  UPDATE  THE  SHUTTLECRAFT'S  X,Y  POSITION 
IF  THE  SHUTTLECRAFT'S  MISSION  IS  DELIVER  CARGO  : 

IF  THE  SHUTTLECRAFT  HAS  SUSTAINED  SEVERE  DAMAGE  : 
NOTIFY  THE  ENGINEER  : 

SET  THE  SHUTTLECRAFT'S  MISSION  TO  'NONE'  : 

IF  THE  NEW  POSITION  COINCIDES  WITH  SOME  OTHER 
OBJECT  IN  THE  UNIVERSE  : 

DELETE  THE  SHUTTLECRAFT  FROM  THE  UNIVERSE  : 

<  REGISTER  DAMAGE  TO  THE  OBJECT 

CALL  THE  ENGINEERING  IN  FLICT  DAM  AGE  SUBMODULE 
ENDIF 

ELSE  THE  SHUTTLECRAFT  IS  STILL  OPERATIONAL  : 
IF  THE  SHUTTLECRAFT  HAS  ARRIVED  AT  ITS  DESTINATION  : 
<  REMOVE  CARGO  FROM  THE  SHUTTLECRAFT 
SET  THE  SHUTTLECRAFT'S  MISSION  TO  'MOVE  TO  NEW 
POSITION 

SET  THE  SHUTTLECRAFT'S  DESTINATION  TO  'ENTERPRISE' : 
DETERMINE  AND  SET  THE  VELOCITY  VECTOR  : 
UPDATE  THE  SHUTTLECRAFT'S  X,Y  POSITION  . 

ELSE  THE  SHUTTLECRAFT  HAS  NOT  REACHED  ITS 

DESTINATION 

UPDATE  THE  SHUTTLECRAFT'S  X,Y  POSITION  : 
UPDATE  THE  SHUTTLECRAFT'S  VELOCITY  VECTOR  . 

ENDIF 
ENDIF 

ORIF  THE  SHUTTLECRAFT'S  MISSION  IS  SEEK  SENSOR  DATA  : 
UPDATE  THE  SHUTTLECRAFT'S  X,Y  POSITION  : 
UPDATE  THE  SHUTTLECRAFT'S  VELOCITY  VECTOR  : 
IF  THE  SHUTTLECRAFT  HAS  REACHED  ITS  DESTINATION 
UPDATE  THE  VELOCITY  VECTOR  TO  ESTABLISH  ORBIT  , 
ENDIF 

<  THE  SENSOR  CAPABILITY  OF  THE  BRIDGE  IS  INCREASED  AS 

<  SHUTTLECRAFT  GETS  CLOSER  TO  ITS  DESTINATION 
UPDATE  THE  BRIDGE  SENSOR  FUNCTIONAL  CAPABILITY 
PROPORTIONAL  TO  THE  DISTANCE  BETWEEN  THE  SHUTTLECRAFT 
AND  ITS  DESTINATION  . 

ORIF  THE  SHUTTLECRAFT'S  MISSION  IS  TO  TRANSPORT  PERSONNEL 


OBJECTIVE  DESIGN,  INC. 
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AN  INCREDIBLE  COMBINATION! 
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Figure  2.  (Cont.) 


ELSE  THE  SHUTTLECRAFT  HAS  NO  MISSION  : 

ENDIF 
ENDFOR 
RETURNS 


<  ENGINEERING  TRANSPORTER  SUBMODULE  (LEVEL  4)  > 

FORI  =  1  TO  THE  NUMBER  OF  TRANSPORTERS  ON  THE  ENTERPRISE 
IF  THERE  IS  SOMETHING  TO  BE  TRANSPORTED  : 

IF  THE  TRANSPORTER  IS  AT  LEAST  PARTIALLY  FUNCTIONAL  : 

<  ATTEMPT  TO  TRANSPORT 

<  THE  SUCCESS  OF  ANY  TRANSPORT  IS  RELATED  TO  THE 
FUNCTION 

<  STATUS  OF  THE  TRANSPORTER  AND  A  RANDOM  FUNCTION 
IF  THE  TRANSPORT  WAS  NOT  SUCCESSFUL  : 

DELETE  THE  OBJECT  (CARGO  OR  PERSONNEL]  FROM  THE 
UNIVERSE 

NOTIFY  THE  ENGINEER 
ELSE  THE  TRANSPORT  WAS  SUCCESSFUL  : 

UPDATE  THE  X,Y  LOCATION  OF  THE  OBJECT  . 
ENDIF 

ELSE  THE  TRANSPORTER  IS  NOT  FUNCTIONING  : 

NOTIFY  THE  ENGINEER  . 
ENDIF 
ENDIF 
ENDFOR 
RETURN// 

<  ENGINEERING  ENERGY  SUPPLY  SUBMODULE  (LEVEL  4}- •••  •> 

FOR  I  =  1  TO  THE  NUMBER  OF  LINKS  IN  THE  ENERGY  SUPPLY 
NETWORK 

UPDATE  THE  FUNCTIONAL  STATUS  OF  THE  LINK 

<  FUNCTIONAL  STATUS  IS  RELATED  TO  THE  NUMBER, 
INTELLIGENCE 

<  FUNCTIONAL,  OPERATIONAL,  AND  HEALTH  STATUS  OF  THE 

<  MAINTENANCE  PERSONNEL  STATION  ED  ATTHE  ENERGY  SUPPLY 

<  LINK  STATION  . 
ENDFOR 
RETURN// 

<  ENGINEERING  SPACE/WARP  ENGINES  SUBMODULE 

(LEVEL  4)  > 

IF  THE  SPACE/WARP  ENGINES  ARE  ON  ; 

UPDATE  THE  ENERGY  SUPPLY  . 

<  THE  ENERGY  CONSUMPTION  OF  THE  SPACE/WARP  ENGINES  IS 

<  RELATED  TO  THE  VELOCITY  AND  FUNCTIONAL  STATUS  OF  THE 

<  ENGINES  , 

UPDATE  THE  FUNCTIONAL  AND  OPERATIONAL  STATUS  OF  THE 
SPACE/WARP  ENGINES  : 

<  RELATED  TO  THE  NUMBER,  INTELLIGENCE,  FUNCTIONAL, 

<  OPERATIONAL,  AND  HEALTH  STATUS  OF  MAINTENANCE 
PERSONNEL 

<  STATIONED  AT  THE  SPACE/WARP  ENGINE. 
ENDIF 

RETURN// 

<  ENGINEERING  IMPULSE  ENGINES  SUBMODULE  (LEVEL4)  > 

IF  THE  IMPULSE  ENGINES  ARE  ON  : 
UPDATE  THE  ENERGY  SUPPLY  . 

<THE  ENERGY  CONSUMPTION  OF  THE  IMPULSE  ENGINES  IS 

<  RELATED  TO  THE  FUNCTIONAL  STATUS  OF  THE  IMPULSE  ENGINES 

<  AND  THE  VELOCITY  OF  THE  STAR  SHIP 

UPDATE  THE  FUNCTIONAL  AND  OPERATIONAL  STATUS  : 

<  RELATED  TO  THE  NUMBER,  INTELLIGENCE,  FUNCTIONAL, 

<  OPERATIONAL,  AND  HEALTH  STATUS  OF  THE  MAINTENANCE 
<PERSONNEL  AT  THE  IMPULSE  ENGINE  STATION 

ENDIF 
RETURN// 

<  ENGINEERING  TURBO-ELEVATORS  SUBMODULE 

(LEVEL  4)  > 

<  UPDATE  THE  FUNCTIONAL  STATUS  OF  EACH  OF  THE 

<  TURBO-ELEVATORS 


<  TH  E  FUNCTIONAL  STATUS  OF  EACH  TUBE  IS  RELATED  TO  THE 

<  DELTA-TIME  AND  THE  NUMBER  OF  MAINTENANCE  PERSON  N  EL 

<  AT  THE  ELEVATOR  TUBE 

<  UPDATE  THE  POSITION  OF  EACH  TURBO-ELEVATOR 
FORI  =  1  TO  THE  NUMBER  OF  TURBO-ELEVATORS: 

IF  IT  HAS  A  DESTINATION  : 

IF  THE  DESTINATION  IS  NOT  BLOCKED  BY  A  DAMAGED  TUBE : 
UPDATE  ITS  POSITION 

<  THE  NEW  POSITION  IS  RELATED  TO  THE  TIME  SINCE 

<  THE  LAST  TURBO-ELEVATOR  POSITION  UPDATE 
IF  THE  DESTINATION  HAS  BEEN  REACHED: 

SETTHE  DESTINATION  TO  'NONE' : 
SET  THE  LOCATION  OF  ALL  THE  PERSONNEL  ON  THIS 
TURBO-ELEVATOR  TO  THEIR  RESPECTIVE  DESTINATIONS : 
ENDIF 

ELSE  THE  DESTINATION  IS  BLOCKED  BY  A  DAMAGED  TUBE  : 

NOTIFY  THE  COMMUNICATIONS  OFFICER  : 
ENDIF 
ENDIF 
ENDFOR 

<  PERSONNEL  MAY  BE  WAITING  TO  USE  THE  TURBO-ELEVATORS 
FORI  =  1  TO  THE  NUMBER  OF  TURBO-ELEVATOR  STATIONS: 

IF  THERE  IS  PERSONNEL  AT  THE  STATION  : 
IFTHEREIS  A  TURBO-ELEVATOR  CAR  AT  THE  STATION: 
PUT  ONE  PERSON  ON  THE  TURBO-ELEVATOR  CAR  : 
SETTHE  DESTINATION  EQUALTO  THE  DESTINATION  OF  THE 
PERSON . 

ELSE  THERE  IS  NO  TURBO-ELEVATOR  CAR  AT  THE  STATION  : 
<  SO  SEE  IF  ONE  IS  AVAILABLE  TO  MOVE  TO  THE  STATION 
LOOK  AT  THE  FIRST  TURBO-ELEVATOR  CAR  : 
REPEAT 

IF  IT  HAS  NO  DESTINATION  : 
SET  ITS  DESTINATION  EQUAL  TO  THE  STATION  WH  ERE  THE 
CAR  IS  WAITING. 
ELSE  IT  IS  BEING  USED  : 

LOOK AT THE  NEXT CAR. 
ENDIF 

UNTIL  ALL  CARS  ARE  CHECKED  OR  AN  UNUSED  CAR  FOUND 
ENDIF 
ENDIF 
ENDFOR 
RETURN// 

<  ENGINEERING  INFLICT  DAMAGE  SUBMODULE  (LEVEL  5)  > 

<  THE  DAMAGE  INFLICTED  ON  A  TARGET  IS  RELATED  TO  THE 

<  FOLLOWING: 

< 

<WEAPON  : 

<  TYPE 

<  FUNCTIONAL  STATUS 

<  OPERATIONAL  STATUS 

<  RELIABILITY  FACTOR 

<  DISTANCE  TO  TARGET 

< 

<  THE  CHOICE  OF  THE  DEVICE  THAT  RECEIVES  THE  DAMAGE  IS 
< RELATED  TO: 

< 

<  RANDOM  FUNCTION 

<  SHIELD  SCREEN 

<  FUNCTIONALSTATUS 

<  OPERATIONAL  STATUS 

<  RELIABILITY  FACTOR 
< 

<  NOTE :  DAM  AGE  CAN  BE  INFLICTED  UPON  ANY  DEVICE  OR  PERSON 

<  THAT  HAS  FUNCTIONAL  STATUS'  AS  AN  ATTRIBUTE , 

<  DAMAGE  CAN  MEAN  DECREASE  IN  ANY  OF  FUNCTIONALSTATUS 

<  OPERATIONALSTATUS,  RELIABILITY  FACTOR,  AND  IN  THECASE  OF 

<  PERSONNEL  THEIR  HEALTH  STATUS  (DEPENDING  UPON  THE 
WEATHER) 

<  FOR  THE  FOOD,  WATER,  AND  AIR  SUPPLIES  THE  QUANTITY  QUALITY 

<  AND  POLLUTION  LEVEL  MAY  BE  AFFECTED 
RETURN// 
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Figure  C.3  Communications: 
Module  Interrelationship  Flowchart 


LOGIC  FLOW  DEFINITION  (See  Figure  C.3) 


<  COMMUNICATIONS  MODULE  (LEVEL  1}  > 

IF  THE  INITIALIZATION  FLAG  IS  SET : 

CALL  THE  COMMUNICATIONS  INITIALIZATION  SUBMODULE. 
ELSE  THE  INITIALIZATION  FLAG  IS  CLEAR: 

IF  THE  RUN  FLAG  IS  SET: 

CALL  THE  COMMUNICATIONS  EXECUTION  SUBMODULE , 

ENDIF 
ENDIF 
RETURN// 

<  -COMMUNICATIONS  INITIALIZATION  SUBMODULE 

(LEVEL  2)  > 

SET  ALL  COMMUNICATIONS  DATA  TO  NOMINAL : 
CLEAR  THE  COMMUNICATIONS  INITIALIZATION  FLAG  . 
RETURN// 

<  COMMUNICATIONS  EXECUTION  SUBMODULE(LEVEL2)...--> 

CALL  THE  COMMUNICATIONS  BACKGROUND  SUBMODULE : 
CALLTHE  COMMUNICATIONS  OFFICER  INPUT  SUBMODULE : 
CALL  THE  COMMUNICATIONS  DISPLAY  SUBMODULE. 
RETURN// 

<..... COMMUNICATIONS  BACKGROUND  SUBMODULE 
(LEVEL  3)  > 

FORI  =  1  TO  THE  NUMBER  OF  COMMUNICATIONS  STATIONS : 
UPDATE  THE  OPERATIONAL  STATUS  OF  THE  STATION. 

<  RELATED  TO  THE  DELTA-TIME  AND  NUMBER  OF  MAINTENANCE 

<  PERSONNEL  AT  THE  STATION 
EN  D FOR 

UPDATE  THEOPERATIONAL  STATUS  OF  THE  ENTERPRISE'S  INTER- 
PLANETARY, AND  INTRA-SHIP  COMMUNICATIONS 

<  RELATEDTO  THE  DELTA-TIME  AND  THE  NUMBER  OF  MAINTENANCE 

<  PERSONNEL  AT  EACH  POSITION 

DECREASE  THE  ENERGY  SUPPLY  BY  AN  AMOUNT  CORRESPONDING 
TO  COMMUNICATIONS  ENERGY  REQUIREMENTS  . 

<  UPDATE  THE  STATUS  OF  ALL  PERSONNEL  ON  TH  E  ENTERPRISE 
RETURN// 

<  COMMUNICATIONS  DISPLAY  SUBMODULE  (LEVEL 3)  > 


UPDATE  THE  COMMUNICATIONS  DISPLAY 

<CHECK  EACH  OF  TH  E  POTENTIAL  M  ESSAGE  SENDERS  TO  SEE  IF  THEY 
<  ARE  SENDING  A  MESSAGE 

FORI  =  1  TO  THE  NUMBER  OF  POTENTIAL  MESSAGE  SENDERS: 
IF  THEY  HAVE  A  MESSAGE  FOR  THE  ENTERPRISE  : 
NOTIFY  THE  COMMUNICATIONS  OFFICER: 
IF  FLAG  IS  SET  TO  DISPLAY  THE  MESSAGE: 
DISPLAYTHE  MESSAGE: 

CLEAR  THE  ASSOCIATED  DISPLAY  MESSAGE  FLAG  : 
CLEAR  THE  ASSOCIATED  MESSAGE  AVAILABLE  FLAG  . 
ENDIF 
ENDIF 
ENDFOR 
RETURN// 

<...».  COMMUNICATIONS  OFFICER  IN  PUT  SUBMODULE 
(LEVEL  3)  > 

IF  THE  COMMUNICATIONS  OFFICER  ENTERED  A  COMMAND : 
IF  THE  COMMAND  IS  DISPLAY  MESSAGE  FROM  SENDER: 

SET  FLAG  TO  DISPLAY  THAT  M  ESSAGE . 
ORIF  THE  COMMAND  IS  TO  SEND  DISTRESS  MESSAGE ' 

SEND  THE  MESSAGE . 
ORIF  THE  COMAND  IS  TO  REQUEST  PERSONNEL  MOVEMENT: 

SET  DESTINATION  OF  NAMED  PERSONNEL. 
ORIFTHE  COMMAND  IS  TO  REQUEST  AID  FROM  A  FEDERATION  SHIP 

SEND THE  MESSAGE. 
ORIFTHE  COMMAND  ISTO  SEND  PEACE  TREATY  OFFER  TO  ENEMY 

SEND  THE  MESSAGE . 
ORIF  THE  COMMAND  IS  TO  ACCEPT  PEACE  TREATY  OFFER  FROM 
ENEMY 

SENDTHEMESSAGE. 
ORIF  THE  COMMAND  IS  TO  REJECT  PEACE  TREATY  OFFER: 

SEND  THE  MESSAGE . 
ELSE  THE  COMMAND  IS  UNKNOWN  : 

SO  NOTIFY  THE  COMMUNICATIONS  OFFICER . 
ENDIF 
ENDIF 
RETURNS 
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Figure  C.4  Navigation: 
Module  Interrelationship  Flowchart 


LEVEL 


1 


8080  CPU  BOARD  WITH  8  LEVEL  VECTOR  INTERRUPT 


*  8224  CLOCK 

*  8214  PRIORITY  INTERRUPT  CONTROL  UNIT 

*  18  MHZ  CRYSTAL 

*  GOLD  PLATED  FINGERS 

*  DOUBLE  SIDED  SOLDER  MASK 

*  SILK  SCREEN  PARTS  LAYOUT 

*  WILL  PLUG  DIRECTLY  INTO  IMSAI  rM 

*  COMPATIBLE  WITH  OTHER  S-100  SYSTEMS 

$30.   BARE  $185.  KIT 

$220.  ASSEMBLED  &  TESTED 

FULL  DOCUMENTATION  ON  ANY  OF  OUR  BOARDS 
MAY  BE  OBTAINED  FROM  OUR  DEALERS  FOR  $5.00, 
REFUNDABLE  UPON  PURCHASE  OF  BOARD. 

DEALER  INQUIRIES  INVITED 


WAMECO  DEALERS  AND  D  I STR I BUTORS 

BYTE  SHOP  OF  PALO  ALTO 

2233  EL  CAM  I  NO  REAL 

PALO  ALTO,  CA  94306 

PHONE  (415)  327-8080 

*  JADE  COMPANY 

5350  WEST  144TH  STREET 
LAWNDALE,  CA  90260 
PHONE  (213)  679-3313 

MIKOS 

419PORT0FINO  AVENUE 

SAN  CARLOS,  CA  94070 

PROKO  ELECTRONIC  SHOPPE 
439  MARSH  STREET 
SAN  LUIS  OBISBO,  CA  93401 
PHONE  (8051544-5441 

THE  COMPUTER  CORNER 

22  B  EEC  HURST  AVENUE 

MORGANTOWN,  WV  26505 

PHONE  (3041  292-9700 

WILLIAM  ELECTRONICS  SUPPLY 
1863  WOODBR I DGE  AVENUE 
EDISON,  NJ  08817 
PHONE  (2011  985-3700 


*  DISTRIBUTOR 

'JjflC.      WAMECO  INC    3107  LANEVIEW  DRIVE  SAN  JOSE  CA.  95132 
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<  NAVIGATION  MODULE  (LEVEL  1)  -  -  -  •  •> 

IF  THE  INITIALIZATION  FLAG  IS  SET: 

CALLTHE  NAVIGATION  INITIALIZATION  SUBMODULE. 
ELSETHE  INITIALIZATION  FLAG  IS  CLEAR: 

IF  THE  RUN  FLAG  IS  SET : 

CALL  THE  NAVIGATION  EXECUTION  SUBMODULE. 

ENDIF 
ENDIF 
RETURN// 

<...„.  NAVIGATION  INITIALIZATION  SUBMODULE  (LEVEL  2)  > 

SET  ALL  NAVIGATION  VARIABLES  TO  NOMINAL: 

CLEAR  THE  NAVIGATION  SUBMODULE  INITIALIZATION  FLAG  . 

RETURN// 

<  NAVIGATION  EXECUTION  SUBMODULE  (LEVEL  2)  > 

CALL  THE  NAVIGATION  BACKGROUND  SUBMODULE  : 
CALLTHE  NAVIGATION  OFFICER  INPUT  SUBMODULE : 
CALLTHE  NAVIGATION  DISPLAY  SUBMODULE  . 
RETURN// 

<...,,  NAVIGATION  BACKGROUND  SUBMODULE  (LEVEL  3)  > 

CALLTHE  NAVIGATION  POSITION  UPDATE  SUBMODULE  : 

CALL  THE  NAVIGATION  ENEMY  SPACECRAFT  UPDATE  SUBMODULE : 

CALLTHE  NAVIGATION  FRIENDLY  SPACESHIP  UPDATESUBMODULE 

CALLTHE  NAVIGATION  UNIVERSE  UPDATE  SUBMODULE  . 

RETURNS 

<,  NAVIGATION  OFFICER  INPUT  SUBMODULE  (LEVEL3)  > 

<  THE  NAVIGATION  OFFICER  HASTHE  CAPABILITY  TO  SET  COURSE 

< 

IF  THE  NAVIGATION  OFFICER  HAS  GIVEN  A  COURSE  CHANGE 
COMMAND 

IFTHE  NAVIGATION  COMPUTER  IS  FUNCTIONING  AT  ALL: 
IF  THE  NAVIGATION  OFFICER  HAS  GIVEN  A  COURSE  CHANGE 
COMMAND 

REQUIRING  THESPACE/WARP  ENGINES : 

IFTHE  SPACE/WARP  ENGINES  ARE  FUNCTIONING: 
SET  THE  VELOCITY  VECTOR  FOR  THE  REQUESTED 
COORDINATE 

INCLUDE  AN  ERROR  PROPORTION  ATE  TO  THE  FUNCTIONAL 
STATE 

OFTHE  NAVIGATIONAL  COMPUTER. 
ELSETHE  SPACE/WARP  ENGINES  ARE  NOT  FUNCTIONING  : 

SO  NOTIFY  THE  NAVIGATION  OFFICER. 
ENDIF 

ORIF  THE  NAVIGATION  OFFICER  HAS  GIVEN  A  COURSE  CHANGE 
COMMAND 

REQUIRING  THE  IMPULSE  ENGINES: 

IFTHE  IMPULSE  ENGINES  ARE  FUNCTIONING  : 
SET  TH  E  VELOCITY  VECTOR  FOR  THE  REQUESTED 
COORDINATES 

INCLUDING  AN  ERROR  CORRESPONDING  TO  THE 

FUNCTIONAL  STATE 
OFTHE  NAVIGATIONAL  COMPUTER. 
ELSETHE  IMPULSE  ENGINES  ARE  NOT  FUNCTIONING: 

SO  NOTIFY  THE  NAVIGATION  OFFICER. 
ENDIF 

ELSE  THE  NAVIGATIONAL  COMPUTER  IS  NOT  FUNCTIONING  AT  ALL 

SO  NOTIFY  THE  NAVIGATION  OFFICER, 
ENDIF 
RETURN// 

<  NAVIGATION  DISPLAY  SUBMODULE  (LEVEL  3)  > 

UPDATETHE  NAVIGATION  DISPLAY 
RETURN// 

<  NAVIGATION  POSITION  UPDATE  SUBMODULE  (LEVEL4).  -> 

<  UPDATE  THE  X,Y  COORDINATES  OF  TH  E  ENTERPRISE  > 

<  COMPUTETHE  NEW  X,Y  COORDINATES  USING  THE  PREVIOUS 

<  COORDINATE  POSITION,  THE  VELOCITY  VECTOR,  GRAVITATIONAL 

<  FIELDS  OF  N  EARBY  PLANETS,  BLACK  HOLES.  ETC.  AND  TH  E 

<  EFFECT  OF  TRACTOR  BEAMS  FROM  OTHER  CRAFT  AND 


<  CIVILIZATIONS. 

IF  ANY  OBJECT  EXISTS  BETWEEN  THE  PREVIOUS  POSITION  AND  THE 
NEW  POSITION ; 

THEN  THE  ENTERPRISE  HAS  BEEN  DESTROYED: 

NOTIFY  THE  CAPTAIN  OF  THE  END  OFTHE  MISSION: 

NOTIFY  THE  COMMAND  CONTROLLER  TO  TERM  IN  ATE  THE  MISSION. 
ORIFTHE  ENTERPRISE  IS  ON  A  COLLISION  COURSE  WITH  SOME 
OBJECT 

NOTIFY  THE  NAVIGATION  OFFICER  OF  THETIME  OF  IMPACT  AND 

POSSIBLE  EVASIVE  TACTICS. 
ENDIF 
RETURN// 

<  NAVIGATION  ENEMY  SPACECRAFT  UPDATE  SUBMODULE 

(LEVEL  4)  > 

<  LOCAL  DATA: 

<  OFFENSIVE  WEAPONS : 

<  WAIT  TIME( ) 
< 

FORI  =  1  TO  TH  E  NUMBER  OF  EN  EM  Y  SPACECRAFT : 
IFITH  ENEMY  IS  AN  UNCON  DITIONAL  ATTACK  TYPE : 
IF  WITHIN  FIRING  RANGE  OF  A  FRIEN  DLY  CRAFT  : 
IF  WEAPONS  ARE  FUNCTIONAL: 

<  NOTETHAT  A  WAITTIME  (RANDOM)  IS  REQUIRED  BETWEEN 

<  FIRING. THEWAITTIMEIS  ESTABLISHED  EACH  TIME 

<  THERE  IS  A  SUCCESSFUL  FIRING  BY  THE  PARTICULAR 

<  ENEMY.  I.E.  THERE  IS  A  WAITTIME  FOR  EACH  WEAPON 
<ON EACH  ENEMY CRAFT 

IFTHE  WAITTIME  HAS  PASSED  : 

CALLTHE  NAVIGATION  EN  EM  Y  ATTACK  SUBMODULE . 
ENDIF 
ENDIF 
ENDIF 

ORIF  A  FRIENDLY  CRAFT  HAS  ATTACKED: 

CREATE  A  NEW  ENEMY  SPACECRAFT  AT  RAN  DOM 
COORDINATES 

WITH  UNCONDITIONAL  ATTACK  STATUS  AND  DESTINATION 
COORDINATES  NEAR  THE  FRIENDLY  CRAFT: 
SET  COURSE  OF  ITH  EN  EMY  TOWARDS  NEWLY  CREATED 
ENEMY: 
ENDIF 
ENDIF 

ORIF  THE  ITH  ENEMY  ISA  WEAPONS  DELIVERY  : 
ORI F  THE  ITH  ENEMY  IS  ON  A  CONQUER  CIVILIZATION  MISSION 
I F  N  EAR  A  PLA  N  ET : 

ESTABLISH  ORBIT. 
ORIF  IN  ORBIT  AROUND  A  PLANET: 
IF  WEAPONS  ARE  OPERABLE : 

IF  EN  ERG  Y  SUPPLY  IS  HIGH  ENOUGH: 
FIRE  ON  THE  CIVILIZATION: 
ADJUST  DAMAGE  LEVEL  TO  CIVILIZATION  : 
ENDIF 
ENDIF 
ENDFOR 

UPDATE  X.Y  POSITION  OF  EN  EM  Y  CRAFT  . 
RETURN// 

<  NAVIGATION  FRIENDLY  SPACECRAFT  UPDATE  SUBMODULE 

(LEVEL4)  > 

FORI  =  1  TO  THE  NUMBER  OF  FRIENDLY  CRAFT: 

IFITH  FRIENDLY  IS  AN  UNCONDITIONAL  ATTACK  TYPE  : 
IF  WITHIN  FIRING  RANGE  OF  AN  ENEMY  CRAFT: 
I F  WEAPONS  ARE  FUNCTIONAL : 

<  NOTE  THAT  A  WAIT  TIME  (RANDOM)  IS  REQUIRED  BETWEEN 

<  FIRING. THE  WAIT  TIME  IS  ESTABLISHED  EACH  TIME 

<  THERE  ISA  SUCCESSFUL  FIRING  BYTHE  PARTICULAR 

<  FRIENDLY.  I.E.  THERE  IS  A  WAITTIME  FOR  EACH  WEAPON 
<ON  EACH  FRIENDLY  CRAFT 

IF  THE  WAITTIME  HAS  PASSED: 

CALLTHE  N  AVIGATION  FRIENDLY  ATTACK  SUBMODULE . 
ENDIF 
ENDIF 

LFD  for  Figure  C.4  continued  on  next  page. 
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ENDIF 

OR  IF  AN  ENEMY  CRAFT  HAS  ATTACKED  : 

CREATE  A  N  EW  FRIENDLY  SPACECRAFT  AT  RAN  DOM 
COORDINATES 

WITH  UNCONDITIONAL  ATTACK  STATUS  AND  DESTINATION 
SET  COURSE  OF  ITH  FRIENDLY  TOWARDS  NEWLY  CREATED 
FRIENDLY 
ENDIF 
ENDIF 

ORIFTHEITH  FRIENDLY  IS  A  WEAPONS  DELIVERY: 
ORIFTHE1TH  FRIENDLY  IS  ON  A  CONQUER  CIVILIZATION  MISSION 
IF  NEAR  A  PLANET: 

ESTABLISH  ORBIT. 
ORIF  IN  ORBIT  AROUND  A  PLANET: 
IF  WEAPONS  ARE  OPERABLE  : 

I F  ENERGY  SUPPLY  IS  H IGH  ENOUGH: 
FIRE  ON  THE  CIVILIZATION  : 
ADJUST  DAMAGE  LEVEL  TO  CIVILIZATION  : 
ENDIF 
ENDIF 
ENDFOR 

UPDATE  X,Y  POSITION  OF  FRIENDLY  CRAFT. 
RETURN// 

<  NAVIGATION  UNIVERSE  UPDATE  SUBMODULE  (LEVEL  4)»  > 

FORI  =  1  TO  THE  NUMBER  OF  CELESTIAL  OBJECTS  IN  THE  UNIVERSE 

UPDATE  THE  VE LOCITY  VECTOR : 

UPDATE  THE  X,Y  COORDINATES  . 
ENDFOR 
RETURN// 

<  —  --NAVIGATION  ENEMY  ATTACK  SUBMODULE  (LEVEL  5)  > 

FORI  =  1  TO  THE  NUMBER  OF  WEAPONS  ON  THE  CURRENT  EN  EM  Y 
IFTHE  WAITTIME  FOR  THE  ITH  WEAPON  HAS  PASSED  : 
IF  THE  ITH  WEAPON  IS  FUNCTIONAL: 

IFTHERE  ISSUFFICIENT  ENERGY  FOR  THE  ITH  WEAPON  : 
FIRETHE  WEAPON  ATTHE  FEDERATION  SHIP;. 
UPDATE  THE  ENERGY  SUPPLY  OF  THE  EN  EMY  SHIP 
PROPORTIONAL 

TO  THE  ENERGY  REQUIREMENT  OF  THE  ITH  WEAPON  : 

<  UPDATE  THE  DAMAGE  STATUS  OF  THE  FEDERATION  SHIP 
UPDATETHE  DAMAGE  STATUS  OF  THE  FEDERATION  SHIP 
PROPORTIONALTO  THE  OPERATIONAL  STATUS  OFTHE 
DEFLECTOR  SHIELDS  OF  TH  E  FEDERATION  SHIP.  THE 
DESTRUCTIVE  ENERGYOFTHE  ITH  WEAPON,  ANDTHE 
DISTANCE 

BETWEEN  THE  ENEMY  SHIP  AND  TH  E  FEDERATION  SHP. 
ENDIF 
SET  THE  WAITTIME . 
ENDIF 
ENDIF 
ENDFOR 
RETURN// 

<  NAVIGATION  FRIENDLY  ATTACK  SUBMODULE(LEVEL5)  > 

FORI  =  1  TO  THE  NUMBEROF  WEAPONS  ON  THE  FRIENDLY  CRAFT 
I F  THE  WAIT  TIME  FOR  TH  E  ITH  WEAPON  HAS  PASSED : 
IFTHE  ITH  WEAPON  IS  FUNCTIONAL : 

IFTHERE  IS  SUFFICIENT  ENERGY  FOR  THE  ITH  WEAPON  : 
FIRE  THE  WEAPON  ATTHE  ENEMY  CRAFT: 
UPDATETHE  ENERGY  SUPPLY  OF  THE  FRIENDLY  CRAFT 
PROPORTION  AL  TO  THE  ENERGY  REQUIRE M  E N  I  OF  THE 
ITH  WEAPON 

<  UPDATE  THE  DAMAGE  STATUS  OFTHE  ENEMY  CRAFT 
UPDATETHE  DAMAGE  STATUS  OF  THE  ENEMYCRAFT 
PROPORTIONAL  TO  THE  OPERATIONAL  STATUS  OF  THE 
DEFLECTOR  SHIELDS  OF  THE  ENEMY  CRAFT,  THE 
DESTRUCTIVE  ENERGY  OF  THE  ITH  WEAPON,  AND  THE 
DISTANCE 

BETWEEN  THE  ENEMY  SHIP  AND  THE  FEDERATION  SHIP. 
ENDIF 
ENDIF 
ENDIF 
ENDFOR 
RETURN// 


<  SCIENCES  MODULE  (LEVEL  1)  > 

IF  SCIENCES  INITIALIZATION  FLAG  IS  SET: 

CALL THESCIENCES  INITIALIZATION  SUBMODULE. 
ELSE  THE  SCIENCES  INITIALIZATION  FLAG  IS  CLEAR  : 

IFTHERUN  FLAG  IS  SET: 

CALL  THE  SCIENCES  EXECUTION  SUBMODULE  . 

ENDIF 
ENDIF 
RETURN?? 

<  SCIENCES  INITIALIZATION  SUBMODULE(LEVEL  2)  -> 

SET  ALL  SCIENCES  VARIABLES  TO  NOMINAL: 

CLEAR  THE  SCIENCES  SUBMODULE  INITIALIZATION  FLAG. 

RETURN// 

<  SCIENCES  INITIALIZATION  SUBMODULE  (LEVEL  2)*--"> 

CALLTHE  SCIENCES  BACKGROUND  SUBMODULE : 
CALL  THE  SCIENCES  OFFICER  INPUT  SUBMODULE: 
CALLTHE  SCIENCES  DISPLAY  SUBMODULE  . 
RETURN// 

<  SCIENCES  BACKGROUND  SUBMODULE(LEVEL3)  > 

<UPDATE  THE  STATUS  OF  THE  SENSOR  COMPUTER  AND  THE  SENSOR 

<  ARRAY.  THE  STATUS  OF  EACH  IS  DEPENDENT  UPON  THE  DELTA-TIME 

<  ANDTHE  NUMBEROF  MAINTENANCE  PERSONNEL 
RETURN// 

<  SCIENCES  OFFICER  INPUT  SUBMODULE  (LEVEL  4)  > 

IF  THE  SCIENCE  OFFICER  HAS  GIVEN  A  COMMAND  : 
<SCIENCE  OFFICER  COMMANDS  ARE  USEDTO  REQUEST  SCIENCE 
DISPLAY 

<A  PARTICULAR  ENEMY,  FRIEND,  OR  PLANET 

IF  IT  IS  A  COMMAND  TO  SCAN  A  PARTICULAR  OBJECT: 

SET  THE  SCAN  POINTER  TO  THE  OBJECT  . 
ORIF  THE  COMMAND  IS  TO  SCAN  AN  AREA  : 

SETTHESCAN  PO  INTER  TO  THE  AREA . 
ORIF  THE  COMMAND  IS  TO  SCAN  RANDOMLY: 

IFTHE  WAIT  TIME  HAS  PASSED: 

SET  THE  POINTER  TO  A  RANDOM  AREA  : 
SET  THE  WAIT  TIME . 

ENDIF 

ELSE  THE  COMMAND  IS  UNKNOWN  : 

NOTIFY  THE  SCIENCES  OFFICER  THAT  HE  HAS  GIVEN  AN 

UNKNOWN  COMMAND: 

ENDIF 
ENDIF 
RETURN// 

<  SCIENCES  DISPLAY  SUBMODULE  (LEV EL  4)  > 

<  UPDATE  TH  E  APPROPRIATE  PORTION  OF  THE  DISPLAY  . 

<  DEPENDENT  UPON  WHAT  THE  SCAN  POINTER  IS  POINTING  AT. 
RETURN// 
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We  cut  up  a  Dynabyte  1 6k  >, 
dynamic.  RAM  board  and  con: 
strutted  this  pyramid  to  illustrate  . 
ah  importaM  point:  Dynabyte  - 
desrgns.and  builds  memory  boards, 
with  the  same  unmatched  engi- 
■  veering  ability  and  technical  skill 
'  that  went  into  Egypt's  Great 
Pyramid. 

One  of  the  seven.wonders  of  . 
the  ancient  world,  the  Great 
Pyramid  has  been  standing  on  the 
desert  f  or  arrincredible  4,400 
years.  Although  its  enormous  base 
covers  1 3  acresjt  is  perfectly  ' 
square.  Rising  450  feet,  it  is  as  tall 
as  a  37  story  building.  Over  2.3 
million  blocks  of  stone  were  used, 
each  averaging  2V2  tons.  Some 
weigh  1 6  tons.  Despite  their  size, 
they  fit  together  with  a  tolerance 
that  is  less  than  half  the  width  of  a 
human  hair. 

Dynabyte  builds  its  16k 
dynamic  RAM  boards  with  the 
same  exceptional  precision 
and  care.  Their  reliability  is  as 
solid  as  a  rock. 

Dynabyte's  design  meets  rigid 
industrial  grade  standards.  The 
design  is  so  good,  in  fact,  that  one 
of  the  largest,  most  experienced 
electronics  manufacturers  has 
tried  to  imitate  it,  (We  were 


flattered  but not  surprised;  we 
know  how  good  it  is.) 

More  than  14Q0  mierocompu-  : 
ter  owners  also  know  how  good  it  : 
i$.  Dynabyte's  1 6k  dynamic  is  *  : 
running  in  more  systems  than  any  ' 
other  dynamic  memory  on  the 
market. 

We  select  the  best  components 
we  canbtiy  to  build  thel6k  dynanv 
ic,  because  solid  parts  make  a  solid 
memory,  Our  memory  chips,  for 
example,  are  factory  prime  from 
National  Semiconductor. . 

Dynabyte  was  the  first  to 
deliver  16k  dynamic  RAM's 
assembled,  tested  and  burned 
in.  And  at  a  price  competitive  with 
kits!  Each  board's  complete 
function  is  confirmed  by  three 
stages  of  testing  and  a  burn  in 
cycle  that  runs  72  hours  at  70°  C 
(158°). 

When  we  build  them  that 
solid  we  can  guarantee  them 
for  a  full  year. 

If  a  Dynabyte  board  ever  needs 
repair,  we  provide  factory  service 
with  a  24  hour  turnaround  for  both 
warranty  and  non-warranty  work. 

The  Dynabyte  1 6k  dynamic 
has  the  widest  compatibility  of  any 
dynamic  memory.  So  it  will  work  in 
your  system. 


The  Great  Memory  by 
Dynabyte  is  a  solid  buy.  And  an 
economical  one.  Effective  October 
1,  the  new  Manufacturer's 
Suggested  Price  is  reduced  from 
$485  to  $399. 

■Ask  for  the  Great  Memory  by 
Dynabyte  atyour  local  computer 
store.  If  it  isn't  in  stock,  tell  the 
owner  that  he  missed  another 
Dynabyte  sale,  and  order  direct. 
Telephone  (4 1 5)494-78 1 7.  Cable 
DYNABYTE.  Or  mail  to  Dynabyte, 
Inc.,  4020  Fabian,  Palo  Alto,  CA 
94303. 

Specifications:  16,384  bytes,  National 
Semiconductor  MM5271  chips,  S-100  com- 
patible, 350  nsec.  access  time,  550  nsec, 
cycle  time,  transparent  refresh,  no  wait  states 
for  2  MHz  8080  processor,  on  board  clock,  5 
watts  power  consumption,  1  MHz  direct  mem- 
ory access,  16k  addressing,  solder  masked, 
assembled  with  sockets,  tested,  burned  in, 
guaranteed  one  year. 

Dynabyte 

Builders  of  the  Great  Memory 
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LOGIC  FLOW  DEFINITION  (See  Figure  C.6) 


<  MEDICAL  MODULE  (LEVEL  1)  > 

IF  THE  MEDICAL  INITIALIZATION  FLAG  IS  SET: 

CALLTHE  MEDICAL  INITIALIZATION  SUBMODULE, 
ELSE  THE  MEDICAL  INITIALIZATION  FLAG  IS  CLEAR  : 

IF  TH  E  MEDICAL  MODULE  BUN  FLAG  IS  SET: 
CALLTHE  MEDICAL  EXECUTION  SUBMODULE , 

ENDIF 
ENDIF 
RETURN?* 

<  MEDICAL  INITIALIZATION  SUBMODULE  (LEVEL  2)  > 

SET  ALL  OF  THE  MEDICAL  DATA  TO  NOMINAL : 

CLEAR  THE  MEDICALSUBMODULE  INITIALIZATION  FLAG  . 

RETURN// 

<  MEDICAL  EXECUTION  SUBMODULE (LEVEL2)  > 

CALLTHE  MEDICAL  BACKGROUND  SUBMODULE: 
CALLTHE  MEDICAL  DISPLAY  SUBMODULE. 
RETURN/* 

<  MEDICAL  BACKGROUND  SUBMODULE  (LEVEL 3) •  ■  -  -  •> 


UPDATE  THE  STATUS  OF  THE  MEDICAL  SECTION  COMPUTER 
UPDATE  THE  NUMBER  OF  INTENSIVE  CARE  UNITS  AVAILABLE  AND 
FUNCTIONAL  STATUS  OFTHE  MEDICAL  PERSONNEL  IN  THE  MEDICAL 
SECTION 

<  UPDATE  THE  STATUS  OF  THE  PATIENTS  INTHE  MEDICAL  SECTION 
FORI  =  1  TOTHE  NUMBER  OF  PATIENTS  IN  THE  MEDICAL  SECTION 
IF  THE  RECOVERY  TIME  HAS  PASSED  FOR  PATIENT  I : 
UPDATE  HIS  FUNCTIONAL  STATUS: 
IF  HIS  FUNCTIONAL  STATUS  IS  NOT  SATISFACTORY  : 

RESET  HIS  RECOVERY  TIME. 
ELSE  HIS  FUNCTIONAL  STATUS  IS  SATISFACTORY: 

<SO  SEND  HIM  TO  HIS  ASSIGN  ED  STATION 
ENDIF 
ENDIF 
ENDFOR 
RETURN// 

<  M  EDICAL  DISPLAY  SUBMODULE  (LEVEL  3)  > 

UPDATE  TH  E  MEDICAL  DISPLAY  . 
RETURN// 


LOGIC  FLOW  DEFINITION  (See  Figure  C.7) 


<  HELM  MODULE  (LEVEL  1)  *> 

IF  THE  HELM  INITIALIZATION  FLAG  ISSET: 

CALLTHE  HELM  INITIALIZATION  SUBMODULE  . 
ELSE  THE  HELM  MODULE  INITIALIZATION  FLAG  IS  CLEAR  : 

IF  THE  HELM  SUBMODULE  RUN  FLAG  IS  SET ; 
CALLTHE  HELM  EXECUTION  SUBMODULE  . 

ENDIF 
ENDIF 
RETURN// 

<  HELM  INITIALIZATION  SUBMODULE  (LEVEL  2)  > 

SET  ALL  HELM  DATA  TO  NOMINAL : 
CLEAR  THE  HELM  INITIALIZATION  FLAG  . 
RETURN// 

<  HELM  EXECUTION  SUBMODULE  (LEVEL  2}  > 

CALL  THE  HELM  BACKGROUND  SUBMODULE : 
CALLTHE  HELM  OFFICER  IN  PUT  SUB  MODULE  : 
CALLTHE  HELM  DISPLAY  SUBMODULE . 
RETURN// 

<  HELM  BACKGROUND  SUBMODULE  (LEVEL  3)  > 

<THE  HELM  MODULE  HANDLES  THE  OFFENSIVE  AND  DEFENSIVE 

WEAPONS 
<UPDATE  STATUS  OF  HELMS  SYSTEMS> 

<OPERATIONAL  STATUS  OF  PHOTON  TORPEDO  TUBES,  PHASER  BANK 

<  DEFLECTOR  SHIELDS,  ETC.  ARE  DEPENDENT  UPON  THE  DAMAGE 
<STATUSOFEACH  OF  TH  E  CORRESPONDING  SECTIONS  OFTHE 
ENTERPRISE  AND  THE  ENERGY  SUPPLY  FOR  EACH  SECTION 

<  UPDATE  TH  E  STATUS  OF  TH  E  H  ELM  SYSTEMS 

<  THE  FUNCTIONAL  STATUS  OF  EACH  OF  THE  TORPEDO  STATIONS, 

<  PHASER  STATIONS,  AND  DEFLECTOR  SHIELD  STATIONS  IS 

<  PROPORTIONALTOTHE  DAMAGESTATUSOFTHE  MAIN  SHIP 

<  SECTION  IN  WHICH  THEY  RESIDE  . 
RETURN// 

<PROCESS  COM  MAN  DS  FROM  THE  HELMSMAN> 
IF  THE  HELMSMAN  GIVES  A  COMMAND: 
IF  THE  COM  MAN  D  IS  TO  FIREAPHASER: 
IFTHE  PHASER  BANK  IS  OPERATIONAL : 

IFTHERE  IS  SUFFICIENT  ENERGY  TO  FIRE  THE  PHASER : 
<FIRE  THE  PHASER  ATTHE  REQUESTED  TARGET  OR 

COORDINATES 
IF  THERE  WAS  AN  OBJ  EOT  AT  THE  REQUESTED  COORDINATES 
CALL  THE  HELM  INFLICT  DAMAGE  SUBROUTINE  . 
ELSE  THERE  IS  INSUFFICIENT  ENERGY  TO  FIRE  THE  PHASER 
NOTIFY  THE  HELMSMAN  BY  DISPLAYING  A  MESSAGE  TO  HIM . 
ENDIF 

ELSE  THE  PHASER  BANK  IS  NOT  OPERATIONAL  : 

NOT] FY  THE  HELMSMAN  BY  DISPLAYING  A  MESSAGE  TO  HIM , 


ENDIF 

ORIF  THE  COMMAND  IS  TO  FIRE  A  PHOTON  TORPEDO  : 
IFTHE  PHOTON  TORPEDO  TUBE  IS  FUNCTIONAL: 

IFTHERE  IS  A  PHOTON  TORPEDO AT THATTUBE: 
<FIRETHE  PHOTON  TORPEDO  AT  THE  SELECTED  TARGET> 
UPDATE  THE  NUMBER  OF  PHOTON  TORPEDOS  AT  THAT  TUBE: 
SET  TRAJECTORY  OF  PHOTON  TORPEDO  : 
SET  VELOCITY  VECTOR  OF  PHOTON  TORPEDO  : 

ELSE  THERE  IS  NO  PHOTON  TORPEDO  AT  THATTUBE : 
NOTIFY  THE  HELMSMAN  BY  DISPLAYING  A  MESSAGE: 

ENDIF 

ELSE  THE  PHOTON  TOHPEDO  TUBE  IS  NOT  FUNCTIONAL: 

NOTIFY  THE  HELMSMAN  BY  DISPLAYING  A  MESSAGETO  HIM  . 
ENDIF 

ORIFTHECOMMANDISTO  RAISE  DEFLECTOR  SHIELD: 
iF  TH  E  DEFLECTOR  SHIELDS  ARE  OPERATIONAL  : 
IFTHE  DEFLECTOR  SHIELD  ENERGY  SUPPLY  IS  SUFFICIENT: 
TURN  ON  THE  DEFLECTOR  SHIELD: 
SET  THE  ENERGY  DRAIN  INDICATOR. 
ELSE  THE  SHIELD  ENERGY  SUPPLY  IS  NOT  SUFFICIENT : 

NOTI  FY  TH  E  H  ELMSM  AN  BY  DISPLAYING  A  M  ESS  AGE  TO  HIM. 
ENDIF 

ELSETHE  DEFLECTOR  SHIELDS  ARE  NOT  OPERATIONAL  : 

NOTIFY  THE  HELMSMAN  BY  DISPLAYING  A  MESSAGETO  HIM  . 
ENDIF 

ORIFTHECOMMANDISTO  LOWER  THE  DEFLECTOR  SHIELD  : 
TURN  OFF  THE  DEFLECTOR  SHIELD : 

TURN  OFFTHE  DEFLECTOR  SHIELD  ENERGY  DRAIN  INDICATOR. 
ELSETHECOMMAND  ISUNKNOWN  : 

NOTIFY  THE  HELMSMAN  BY  DISPLAYING  A  MESSAGETO  HIM  . 
ENDIF 
ENDIF 
RETURN// 

<  HELM  DISPLAY  (LEVEL  3>""*> 

UPDATE  THE  HELM  DISPLAY. 
RETURN// 

<.....  HELM  INFLICT  DAMAGE  SUBMODULE  (LEVEL  4)""-> 

SAME  AS  OTHER  DAM  AGE  SUBMODE 

IF  TARGET  IS  CONDITIONAL  ATTACK  TYPE: 

SET  TARGET'S  TYPE  TO  UNCONDITIONAL . 
QRIF  TARGETTYPE  IS  PEACEFUL  MISSION  : 

<  CREATE  A  NEW  ENEMY  ATRANDOM  COORDINATES  WITH 
UNCONDITIONAL 

<  ATTACK  TYPE  AND  VELOCITY  VECTOR  TOWARDS  ENTERPRISE: 

<  SET  COURSE  OF  ATTACKED  CRAFT  AWAY  FROM  THE  ENTERPRISE 

<  AT  A  RANDOM  VELOCITY  . 
ENDIF 

RETURN// 
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CODING  THE  LOGIC  FLOW  AND 
IMPLEMENTATION  AND  TESTING 

LOGIC  FLOW  CODE 

The  logic  flow  has  all  been  defined  using  comment  or 
remark  statements.  What  remains,  then,  is  to  translate  it 
into  actual  code.  Assuming  a  programming  language 
has  been  chosen,  the  first  task  is  to  determine  how  to 
implement  the  features  of  the  program  which  are  not 
easily  accomplished  with  the  language.  The  problem  of 
coding  structured  constructs  in  a  non-structured  lan- 
guage has  already  been  covered  in  a  previous  issue.  Two 
other  major  points  need  to  be  covered. 

This  simulation  presupposes  a  separate  CRT  display 
and  keyboard  for  each  of  the  operators.  Obviously  this  is 
a  combination  hardware/software  problem.  The  hard- 
ware is  solved  by  assigning  a  separate  I/O  port  to  each 
of  the  CRT/keyboards.  The  software  solution  depends 
upon  the  programming  language  chosen.  In  assembly 
language  there  is  no  problem  since  each  module  would 
have  its  own  input/output  subroutine.  A  high-level  lan- 
guage is  another  story.  If  the  implementation  is  on  a 
large  computer  system  then  the  high-level  language 
may  have  the  capability  of  executing  direct  code.  This 
means,  in  effect,  that  assembly  language  statements 
can  be  included  in  the  high-level  code.  The  solution, 
then,  is  the  same  as  if  strictly  assembly  language  is  be- 
ing used. 

On  microcomputer  installations,  since  BASIC  is  the 
most  generally  used  high-level  language,  the  solution  is 
different  but  no  more  difficult.  The  ;PEEK:  and  'POKE' 
functions  in  MITS  BASIC  and  comparable  functions  in 
other  versions  allow  direct  access  to  actual  memory 
locations.  The  problem  reduces  to  writing  a  BASIC  sub- 
routine for  each  of  the  modules  that  reads  data  from  the 
associated  input  port  and  decodes  them  into  text  or 
numeric  values  and  writes  data  out  to  the  associated 
output  port  after  decoding  the  text  and  numeric  values 
into  ASCII  or  display  control  characters.  If  CROMEMCO 


type  displays  are  being  used,  then  a  separate  memory 
area  is  assigned  for  each  display  and  the  output  subrou- 
tines write  out  their  data  on  to  the  appropriate  memory 
area. 

The  other  problem  that  must  be  resolved  is  the  way  in 
which  INPUT  statements  are  implemented  in  most  forms 
of  high-level  languages  and  the  way  most  programmers 
would  initially  implement  them  if  they  wrote  their  own. 
You  may  notice  in  the  operator  input  submodules  of  the 
STAR  SHIP  simulation  that  there  is  a  statement  of  the 

form  IF  THE  OPERATOR  ENTERED  A  COMMAND  :.  When  the 

statement  is  true,  i.e.,  when  a  command  has  been 
entered,  the  program  processes  the  input.  But,  when  no 
command  has  been  typed  the  input  processing  section 
is  skipped.  In  this  way  the  entire  simulation  keeps  run- 
ning whether  or  not  the  operators  are  giving  commands. 
It  is  this  feature  that  makes  the  simulation  appear  to  run 
in  real-time.  You  will  notice  in  most  versions  of  STAR 
TREK  (other  than  assembly  language  versions)  that 
nothing  happens  until  a  command  is  typed.  This  is  the 
problem  with  the  INPUT  statement.  Each  time  it  is  ex- 
ecuted the  program  comes  to  a  stop  until  a  carriage 
return  is  typed.  If  this  procedure  were  used  in  this 
simulation  the  operators  would  be  continually  typing 
carriage  returns,  even  when  they  had  no  comments  to 
enter,  in  orderto  keep  the  simulation  running  properly. 

What  is  needed  to  overcome  this  problem  is  an  INPUT 
statement  that  reads  from  an  input  buffer.  The  buffer 
would  get  loaded  by  a  subroutine  that  operates  on  inter- 
rupt. This  is  how  it  would  work  :  a  multi-byte  input  buffer 
is  assigned  for  each  of  the  modules.  Whenever  an 
operator  types  a  character,  the  simulation  program  is  in- 
terrupted—via a  hardware  interrupt  line— and  a  special 
subroutine  is  called  which  reads  in  the  character  from 
the  appropriate  input  port  and  puts  it  into  its  associated 
buffer.  Then  the  simulation  continues  as  if  nothing  hap- 
pened. Whenever  an  INPUT  statement  is  encountered 
the  program  reads  from  the  buffer  not  the  input  port.  It 
reads  whatever  is  in  the  buffer  and  then  deletes  the  con- 
tents of  the  buffer.  If  nothing  was  in  there  to  read,  then  it 
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WANT  TO  HEAR  HOW 
QUIET  THE  QUIET  MOTHER 
REALLY  IS? 


PLACE  EAR 
HERE  => 


IF  YOUR  MOTHERBOARD 
ISN'T  THIS  QUIET- 
GET  OURS 

QM-1  MOTHERBOARD 
$35.  BARE 
$85.  KIT 

$100.  ASSEMBLED 
&  TESTED 

DEALER  INQUIRIES  INVITED 

/  7y7& jnc    WAMEC0  INC     3107  LANE  VIEW  DRIVE 

SAN  JOSE  CA  95132 
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PRAMMER 


by  XYBEK 

An  extraordinary  2k  memory  board 
for  your  Altair-bussed  computer 

■k   Gmboard  1702A  PROM  programmer 

it  256  bytes  of  RAM  plus  space  for  1  792  bytes  of  read- 
only memory  {seven  1  702A  EPROMs) 

"k  Supplied  with  one  1 702A,  pre-programmed  with 
stand-alone  programming  software  —  no  sense 
switches  are  used 

#  Supplied  with  programming  power  supply 

ir  PRAMMER's  own  on  board  clock  makes  it  compatible 
with  almost  any  Altair  bussed  system. 

All  read  and  write  sequences  are  generated  via  an 
board  microprogrammed  state  machine,  thus 
eliminating  all  one-shots. 

k   Complete  1  702A  programming  in  18  seconds 

*k  Includes  complete  listings  for  PRAMSYS,  an  eleven- 
function  development  system. 


COMPLETE  KIT:  . 

Assembled  and  tested: 


.$209 
.  S289 


Immediate  (off-the-shelf  J  delivery 
California  residents  please  add  sales  tax. 
COD,  Master  Chargeh  Bank Amer icard  and  Visa  accepted. 


P.O.  Box  4925  •  Stanford.  CA  94305 
Telephone:  (40Si)  296-8  1 88 
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reads  nothing  and  perhaps  returns  a  null  character  or  a 
carriage  return  (depending  upon  the  convention  estab- 
lished by  the  programmer).  The  important  point  is  that 
the  INPUT  doesn't  halt  the  program  if  there  is  no  input. 
The  program  can  check  to  see  if  there  was  any  input 
simply  by  checking  forthe  null  or  carriage  return. 

There  may  be  other  implementation  difficulties 
because  of  a  particular  language  or  hardware  choice 
and  each  of  these  should  be  resolved  before  actual 
coding  begins. 

Now  the  conversion  from  logic  flow  definitions  to  pro- 
gramming language  statements  can  begin.  It  is  advis- 
able to  work  top-down.  Start  with  the  Command  Con- 
troller module  and  complete  it  first.  Then  continue  to 
the  other  modules.  It  is  also  helpful  to  work  top-down 
within  each  module  and  subrnodule,  This  means  coding 
the  outer-most  structured  programming  constructions 
first  and  working  towards  the  center.  And  always, 
a/ways  include  the  structured  comments  in  the  final 
sourcecode. 

TEST  PROCEDURES 

The  modules  should  be  tested  top  to  bottom,  as  they 
are  written.  That  is,  the  Command  Controller  and  Com- 
mon Data  areas  first.  Testing  of  the  top  level  can  then  be 
done  by  coding  stubs  for  each  of  the  remaining 
modules.  A  'stub'  is  a  module  or  subroutine  which  has 
an  entry  point  and  an  exit  point  (return)  but  no  actual 
code  except,  perhaps,  for  a  tracing  output  message 
such  as  'GOT  to  the  medical  module'.  Each  of  the  sub- 
functions  and  operator  commands  should  be  tested 
separately,  utilizing  tracing  functions  for  each.  One  par- 
ticular type  of  trace  would  be  one  which  writes  out  the 
common  data  variable  values  at  critical  points 
throughout  the  module  so  that  it  can  be  determined 
whetherthey  are  being  updated  properly. 

Only  after  the  Command  Controller  has  been  thor- 
oughly checked  should  another  module  be  added  to 
replace  its  stub  and  then  be  checked  out. 

After  all  modules  have  been  thoroughly  debugged  us- 
ing tracing  features,  a  sample  scenario  which  will  exer- 
cise all  functions  should  be  run  (with  traces  still  intact). 
The  first  scenario  run  should  be  done  without  any 
operator  input.  This  test  is  to  see  if  the  module 
responds  correctly  to  the  scenario  by  itself.  Observa- 
tions are  done  by  watching  the  trace  output  and  the 
module  displays.  When  it  is  certain  that  everything  is 
working  properly  the  full  scale  running  of  the  system 
with  or  without  the  scenario  and  with  full  operator  input 
can  begin. 

Trace  functions  should  be  removed  as  the  program- 
mer gains  confidence  in  the  associated  modules.  The 
final  phase  of  testing  is  adjusting  the  constants  and 
relationships  which  were  initially  educated  guesses. 
This  will  include  such  things  as  how  much  damage 
should  be  done  when  a  target  gets  hit  by  a  phaser,  how 
quickly  the  food  supply  should  be  consumed,  the  rela- 
tionship of  target  mass  to  tractor  beam  operational 
status,  and  so  on.  Since  in  this  simulation  much  of  this 
information  was  not  available  during  the  design  phase  it 
now  becomes  the  task  of  the  programmer  in  conjunc- 
tion with  the  operators  to  adjust  the  constants  and  rela- 
tionships until  the  responses  are  'realistic'.  In  this  case, 
realistic  means  whatever  the  operators  feel  is 
reasonable  and  fair.  Certainly  allowing  the  STAR  SHIP 
infinite  energy  or  undamageable  shield  screens  would 
be  both  unreasonable  and  unfair. 

In  other  simulations  which  are  designed  to  imitate  ac- 
tual known  physical  phenomena  this  part  of  the  task  is 
simplified  since  there  is  a  set  standard  with  which  to 
compare  the  simulation  output.  For  the  STAR  SHIP  it  is 
a  bit  more  challenging,  but  then,  there  is  freedom  too, 
and  the  pleasure  of  creating  your  own  universe. 
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The  High  Performance 

Floppy  Disk  System 
That's  Not  High  Priced 


Micromotion's  MACRO  DISK  is  a  complete,  high 
performance  floppy  disk  system — yet  it's  economical. 
Fast  Per-Sci  Drive 

MACRO  DISK  uses  the  unique  Per-Sci  dual  drive 
to  give  you  the  fastest,  most  reliable  system  avail- 
able. This  unique  drive  features  a  fast  voice  coil 
positioner  and  automatic  electronic  diskette  hand- 
ling. It's  a  field-tested  design  that's  proven  its  relia- 
bility and  superiority  in  years  of  operation.  And  its 
a  full-sized  dual  drive — you  have  on-line  mass  stor- 
age of  over  500K  Bytes,  and  you  can  copy  diskettes 
to  provide  essential  system  backup. 
IBM  Compatible  Controller 
The  Micromation  disk  controller  features  full  IBM 
3740  formating — so  you  can  interchange  disks  with 
the  rest  of  the  world.  There's  even  a  serial  I/O  port 
on  the  controller  board  to  make  it  easy  to  bring  the 
system  up.  Just  connect  your  terminal  to  the  con- 
troller's serial  interface,  install  in  any  16K  S-100 
system,  jump  to  the  on-board  PROM  bootstrap — 
and  you're  up  and  running  without  any  patching. 
A  Complete,  Assembled  System 
MACRO  DISK  is  fully  assembled  and  tested.  And 
it's  complete — including  aluminum  enclosure, 
cables,  power  supply,  and  fan.  Everything  you  need 
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to  bring  big  system  performance  to  your  S-100  com- 
puter. 

Powerful  CP/M  Software— and  BASIC 

For  program  development  select  the  optional  Micro- 
mation version  of  CP/M,  the  most  powerful  floppy 
disk  operating  system  available  for  microcomputers. 
And  there's  BASIC.  A  complete  disk  BASIC  featuring: 
versatile  file  access;  string  processing;  and  both 
numeric  and  string  arrays. 
Under  $2,000  Systems 

The  fast  Per-Sci  drive,  the  IBM  compatible  control- 
ler, and  the  powerful  CP/M  software  make  MACRO 
DISK  a  high  performance  system.  And  since  MACRO 
DISK  uses  proven,  standard  components,  there's  no 
long  wait  for  delivery.  Systems  are  available  in  less 
than  four  weeks  from  receipt  of  your  order.  But 
the  best  news  is  the  price. 

MACRO  DISK  dual  Disk  system  81,895. 
CP/M  with  BASIC  95. 
Complete  Documentation  Package  35. 

(refundable  with  order) 
Ask  about  MACRO  DISK  at  your  computer  store,  or 
write  or  call  for  additional  details,  Micromation 
Inc.,  524  Union,  San  Francisco,  Ca.  94133, 
(415)  398-0289. 
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Product  Preview 

PROGRAMMER'S 

8080  REFERENCE  DATA 

HANDBOOK 


To  write  a  microcomputer  program  with  machine 
codes  is  often  tedious.  Trying  to  convert  the  machine 
codes  into  OCTAL  or  HEX  every  time  we  do  the  program 
is  often  time-consuming.  To  figure  out  the  machine 
codes  for  each  different  registers  at  each  different  in- 
struction is  often  tedious  and  lengthy  if  we  don't  hap- 
pen to  make  any  mistakes.  To  check  the  kind  of  FOR- 
MAT it  has  to  follow  each  time,  is  often  neither  quite 
refreshing.  That's  why  there  is  a  "Programmer's  8080 
Reference  Data  Handbook"  by  West  Pulse  Engineering. 

"Programmer's  8080  Reference  Data  Handbook"  is 
written  for  every  serious  8080  user  —  professional  and 
novice  alike.  Saves  time  and  money  for  programmers, 
engineers,  and  technicians  on  the  production  line,  in  the 
lab,  or  in  the  field. 

It  features  cross  listing  for  rapid  assembly  and  debug 
of  machine  code  and  mnemonics.  Convenient  cross 
conversion  of  OCTAL,  HEXADECIMAL  with  each  in- 
struction. The  unique  feature  of  this  book  is  the 
classification  of  the  FORMAT.  In  this  book,  the  FOR- 
MAT has  been  classified  as  RR,  Ml,  DA,  DR,  MR. 

RR  designates  the  transfer  between  registers  or  any 
single  byte  instruction. 

Ml  designates  "Move  Immediate"  which  is  a  two-byte 
instruction,  dealing  with  MEM  and  DATA,  or  REGISTER 
and  DATA. 

DA  designated  as  DATA-ACC,  which  is  a  two-byte  in- 
struction implies  the  data  movement  with  Accumulator. 
DR  designated  as  REG-DATA,  which  is  a  three-byte  in- 


struction with  LOW-ORDER  DATA  and  HIGH-ORDER 
DATA  immediately  following  the  OP  CODE. 

MR  designated  as  REC-MEM,  which  is  a  three-byte  in- 
struction with  LOW-ORDER  ADDR  and  HIGH-ORDER 
ADDR  immediately  following  the  OP  CODE. 

The  concise  illustration  of  the  FORMAT  classification 
is  shown  in  Figure  1. 

This  book  has  listed  the  8080  instructions  by  func- 
tional groups:  Data  Movement,  Arithmetic,  Logical,  Con- 
trol, and  Branching.  A  complete  listing  of  the  8080  in- 
structions by  HEXADECIMAL  and  OCTAL  order  is  pro- 
vided. A  listing  by  alphabetical  order  is  also  provided  to 
ensure  the  maximum  flexibility  and  efficiency  of  this 
handbook. 

The  notes  about  the  unassigned  OP  CODE,  full  128 
character  ANSI  ASCII  Code  Table  with  HEXADECIMAL 
and  OCTAL  cross  conversion,  OCTAL  and  Decimal  Con- 
version, Hexadecimal  and  Decimal  Conversion,  Powers 
of  2  and  Powers  of  16,  Powers  of  8,  and  Cross-Reference 
—  Powers  of  2,  Powers  of  8,  Powers  of  16  are  also  pro- 
vided for  convenient  referring.  Only  a  sample  of  the 
book  contents  is  shown  (Table  1)  due  to  the  thickness  of 
the  book,  which  makes  it  unsuitable  to  be  all  disclosed 
here. 

For  30  more  complete  pages  of  reference  data,  please 
write  to  West  Pulse  Engineering,  14632  Erwin,  Van 
Nuys,  CA  91411.  The  price  of  the  handbook  is  $7.95  each 
(plus  postage  and  California  sales  tax)  —  25%  dis- 
counts for  3  or  more.  Dealer  inquiry  welcome. 


RR       OPCODE  REGISTER-REGISTER 


0 

I 

Ml 

O  P 

CODE 

OPERAND 

0 

7 

8  15 

DA 

O  P 

CODE 

DATA 

MOVE  IMMEDIATE 

MEM-DATA 

REGISTER-DATA 


ACCU-DATA 


7       8  15 


OP  CODE 

LOW-ORDER  DATA 

HIGH-ORDER  DATA 

0                     7       8  15 

16  23 
REG-DATA 

OP  CODE 

LOW-ORDER  ADDR 

HIGH-ORDER  ADDR 

7  8 


15  16 

REG-MEM 


23 


Figure  1.  Format  of  8080  Machine  Instructions 
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MACHINE  INSTRUCTIONS 


OP 

MNEMONIC 

CODE 

CLOCK 

OCT 

HEX 

FORMAT 

CYCLE 

NAME 

ACI 

316 

CE 

MI 

7 

Add  with  carry  to  Ace,  immed 

ADC  A 

217 

8F 

RR 

4 

Add  with  carry  Reg  A  to  Acc 

ADC  B 

210 

88 

RR 

A 

Add  with  carry  Reg  B  to  Acc 

ADCC 

211 

89 

RR 

4 

Add  wi  t  h  carry  Reg  C  to  Acc 

ADC  D 

212 

8A 

RR 

4 

Add  with  carry  Reg  D  to  Acc 

ADC  E 

213 

SB 

RR 

4 

Add  with  carry  Reg  E  to  Acc 

ADC  H 

214 

8C 

RR 

4 

Add  with  carry  Reg  H  to  Acc 

ADC  L 

215 

8D 

RR 

4 

Add  with  carry  Reg  L  to  Acc 

ADC  M 

216 

8E 

RR 

7 

Add  with  carry  Mem  to  Acc 

ADD  A 

207 

87 

RR 

4 

Add  Reg  A  to  Acc 

ADD  B 

200 

80 

RR 

4 

Add  Reg  B  to  Acc 

ADDC 

201 

81 

RR 

4 

Add  Reg  C  to  Acc 

ADD  D 

202 

82 

RR 

4 

Add  Reg  D  to  Acc 

ADD  E 

203 

83 

RR 

4 

Add  Reg  E  to  Acc 

ADDH 

204 

84 

RR 

4 

Add  Reg  H  to  Acc 

ADD  L 

205 

85 

RR 

4 

Add  Reg  L  to  Acc 

ADD  M 

206 

86 

RR 

7 

Add  Mem  to  Acc 

ADI 

306 

C6 

Ml 

7 

Add  to  Acc,  immed 

ANA  A 

247 

A7 

RR 

4 

AND  Reg  A  with  Acc 

ANA  B 

240 

AO 

RR 

4 

AND  Reg  B  with  Acc 

ANAC 

241 

A1 

RR 

4 

ANDRegCwithAcc 

ANA  D 

242 

A2 

RR 

4 

AND  Reg  D  with  Acc 

ANAE 

243 

A3 

RR 

4 

AND  Reg  E  with  Acc 

ANA  H 

244 

A4 

RR 

4 

AND  Reg  H  with  Acc 

ANAL 

245 

A5 

RR 

4 

AND  Reg  Lwith  Acc 

ANA  M 

246 

A6 

RR 

7 

AND  Mem  with  Acc 

ANI 

346 

E6 

Ml 

7 

AND  with  Acc,  immed 

CALL 

315 

CD 

MR 

17 

Call  uncond 

CC 

334 

DC 

MR 

17/11 

Call  on  carry 

CM 

374 

FC 

MR 

17/11 

Gallon  minus 

CMA 

057 

2F 

RR 

4 

Compliment  Acc 

CMC 

077 

3F 

RR 

4 

Compliment  Carry  Flag 

CMPA 

277 

BF 

RR 

4 

Comp  Reg  A  with  Acc 

CMPB 

270 

B8 

RR 

4 

Comp  Reg  B  with  Acc 

CMPC 

271 

B9 

RR 

4 

Comp  Reg  C  with  Acc 

CMPD 

272 

BA 

RR 

4 

Comp  Reg  D  with  Acc 

CMPE 

273 

BB 

RR 

4 

Comp  Reg  E  with  Acc 

CMPH 

274 

BC 

RR 

4 

Comp  Reg  H  with  Acc 

CMPL 

275 

BD 

RR 

4 

Comp  Reg  Lwith  Acc 

CMPM 

276 

BE 

RR 

7 

Comp  Mem  with  Acc 

CNC 

324 

D4 

MR 

17/11 

Call  on  no  carry 

CNZ 

304 

C4 

MR 

17/11 

Call  on  not  zero 

CP 

364 

F4 

MR 

17/11 

Call  on  positive 

CPE 

354 

EC 

MR 

17/11 

Call  on  parity  even 

CPI 

376 

FE 

Ml 

7'  • 

Comp  with  Acc,  immed 

CPO 

344 

E4 

MR 

17/11 

Call  on  parity  odd 

CZ 

314 

CC 

MR 

17/11 

Call  on  zero 

DAA 

047 

27 

RR 

4 

Decimal  adjust  Acc 

DAD  B 

011 

09 

RR 

10 

Dbl  Add  B  &  Cto  H  &  L 

DAD  D 

031 

19 

RR 

10 

Dbl  Add  D  &  E  toH  &  L 

DAD  H 

051 

29 

RR 

10 

Dbl  Add  H  &  LtoH  &  L 

DADSP 

071 

39 

RR 

10 

DblAddSPloH&L 

DCR  A 

075 

3D 

RR 

5 

Decrement  Reg  A 

DCR  B 

005 

05 

RR 

5 

Decrement  Reg  B 

DCR  C 

015 

0D 

RR 

5 

Decrement  Reg  C 

DCR  D 

025 

15 

RR 

5 

Decrement  Reg  D 

DCR  E 

035 

1D 

RR 

5 

Decrement  Reg  E 

DCR  H 

045 

25 

RR 

5 

Decrement  Reg  H 

DCR  L 

055 

2D 

RR 

5 

Decrement  Reg  L 

DCR  M 

065 

35 

RR 

10 

Decrement  Mem 

DCX  B 

013 

0B 

RR 

5 

Decrement  extended  B  &  C 

DCXD 

033 

1B 

RR 

5 

Decrement  extended  D  &  E 

DCXH 

053 

2B 

RR 

5 

Decrement  extended  H  &  L 

DCXSP 

073 

3B 

RR 

5 

Decrement  SP 

D1 

363 

F3 

RR 

4 

Disable  interrupts 

Table  1.  8080A  Reference  Data  (Alphabetical  Order) 
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OSBORNE  &  ASSOCIATES,  INC. 

The  World  Leaders  In  Microprocessor  Books 

Many  books  on  microprocessors  and  their  use  are  now  on  the  market,  and  most  of  them  have  names  that  sound  alike.  But 
Osborne  &  Associates'  books  have  dominated  this  market  since  1975,  when  our  first  book  appeared.  With  rave  reviews  from 
all  over  the  world  —  with  more  than  five  hundred  university  text  adoptions,  our  books  are  all  best  sellers.  In  fact,  "An  In- 
troduction To  Microcomputers:  Volume  I  —  Basic  Concepts"  now  holds  the  world's  record  in  sales  volume  for  any  textbook 
sold  for  a  profit. 

If  you  want  information  on  microprocessors,  begin  with  the  Osborne  books. 


An  Introduction 
To  Microcomputers 


Volume  0 
The  Beginner's  Book 

By  Adam  Osborne. 


"An  Introduction  To  Microcom- 
puters: Volume  0  —  The  Beginner's 
Book"  Bv  Adam  Osborne. 
This  is  the  book  for  the  absolute  beginner. 
Assuming  that  you  know  nothing  about 
computers,  math  or  science  of  any  kind,  this 
book  explains  what  computers  are  all  about 
—  and  it  takes  you  to  the  point  where  you 
can  read  Volume  I.  300  pages. 
Book  Mo:  6001  $7.50 


"An  Introduction  To  Microcom- 
puters: Volume  I  —  Basic  Con- 
cepts"   By  Adam  Osborne. 

The  world's  best  selling  textbook.  This  book 
explains,  clearly,  concepts  common  to  ail 
microcomputers,  yet  specific  to  none.  350 
pages. 

Book  No.:  2001  $7.50 


For  the  microcomputer  user,  a  series  of  books  provide 
complete  programs.,  writ  sen  in  BASIC.  AH  these  books  ere 
by  Lon  Poole  and  Mary  Borchers. 
"Some  Common  Basic  Programs"    200  pages. 
Bool!  No:  2 1002  $7.50 

"Payroll  With  Cost  Accounting  —  In  Basic".  400 

pages   Book  No.:  22002  $12.50 

''Accounts  Payable  and  Accounts  Receivable" 

Bock  Mo.:  23002  $t2.50  Available  November  30, 
1977 

"General  Ledger  System" 

Book  No.:  24002  $12.50  Available  December  31, 
1977 


8080A 
AND  8085 

ASSEMBLY 
LANGUAGE 
PROGRAMMING 

BY  LANCE  LEVENTHAL 


"8080A  and  8085  Assembly  Language 
Programming"    By  Lance  Leventhal. 

This  book  is  for  the  assembly  language  pro- 
grammer or  student;  it  explains  assembly 
language  programming  for  the  8080A  and 
8085  microcomputers.  The  book  contains 
numerous  examples.  400  pages. 
Book  No.:  31003  $7.50  Available 
October  31,  1977 


"An  Introduction  To  Microcom- 
puters: Volume  II  —  Some  Real  Pro- 
ducts" (Revised  June  1977)  By  Adam 
Osborne,  Susanna  Jacobson  and  Jerry 
Kane, 

This  book  describes  every  common 
microprocessor  and  all  of  their  support 
devices.  Information  is  new  and  clearly  writ- 
ten. Only  data  sheets  are  copied  from 
manufacturers.  1200  pages. 
Book  No,:  3001  $15.00 


The  "'frogramrriLng  For  Logic  Design"  series  of  books  show 
how  to  use  microprocessors  in  a  digital  logic  environment. 

"8080  Programming  For  Logic  Design"    By  Adam 
Osborne.  300  pages. 
Book  No,:  4001  $7.50 

"6800  Programming  For  Logic  Design"    By  Adam 

Qsbome.  300  pages. 
Book  No,:  5001  $7.50 

""Z80  Programming  For  Logic  Design"  By  Adam 
Osborne  and  Susanna  Jacobson. 

Book  No:  7001  $7.50  (Available  November  30. 
19771 


OSBORNE  &  ASSOCIATES,  INC, 


P.O.  BOX  2036       BERKELEY,  CA    94702       DEPT.  C 


(  TITLE 

UNIT  PRICE 

QUANTITY  ] 

^Volume  0  —  The  Beginner's  Book  (#6001) 

$7.50  ea. 

Volume  1  —  Basic  Concepts  (#2001) 

$7,50  ea. 

Volume  II  —  Some  Real  Products  (#30011 
revised  1977 

$15.00  ea. 

8080  Programming  For  Logic  Design  (#4001) 

$7.50  ea. 

6800  Programming  For  Logic  Design  (#5001) 

$7.50  ea. 

8QB0A/8O85  Assembly  Language  Programming 
(#31003) 

$7,50  ea. 

Some  Common  BASIC  Programs  (#21002) 

£7.50  ea. 

Payroll  With  Cost  Accounting  ( --;220O2) 

$12.50  ea. 

NAME/COMPANY 


We  will  only  invoice  for  purchase  orders  of  over  10  books. 
Shipping  charges  for  bulk  orders  to  be  arranged. 

Q  Cheek  or  Money  Order  enclosed  (Calif,  residents  include  sales  tax) 
I  will  be  using  these  books  for  


ADDRESS 


CfTY,  STATE  AND  ZIP 


TELEPHONE 


Please  check  one  space  below: 

4th  Class  Mail  Delivery  (3-4  weeks  within  the  U.S.A.) 

I  have  included  $.50  per  book  for  U.P.S.  lallow  10  days) 

I  have  included  $1.50  per  book  for  special  rush  shipment  by  air. 

I  have  included  $.50  per  book  foreign  surface  mail. 

I  have  included  $3,00  per  book  for  foreign  airmail. 

I  require  information  on  consignments,  discounts  and  distributors 
outside  the  U.S.A. 
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ENTER  THE  WpRLD  QF  HOME  AND 
•  ; .   ^*  SMALL  BUSINESS: 

m  COMPUTING^s'*^ 


I 


★  MONTH  AFTER  MONTH  LOOK  TO 

INTERFACE  AGE  MAGAZINE  FOR  THE  LATEST 
INFORMATION  ON  THE  DYNAMIC  WORLD  OF 
PERSONAL  COMPUTING. 

•  Use  your  personal  computer  for  auto  repair,  work 
bench  controller,  teaching  machine,  central  infor- 
mation bank  and  design  test  center. 

•  Control  your  small  business  with  your  own  real- 
time accounting  and  inventory  control  system. 

•  Set  your  computer  to  turn  sprinklers  on  and  off, 
manage  a  household  security  system,  feed  your 
dog. 

■  Establish  a  recipe  bank  to  plan  daily  meals  and 
generate  its  own  shopping  list. 

•  Evaluate  the  stock  market,  set  up 
gambling  and  probability  programs. 
Evaluate  odds  on  sporting  events  and 
horse  racing. 


ARTICLES  RANGE  FROM  THE 
FUNDAMENTALS  OF  COMPUTERS  TO 
LANGUAGES  AND  SYSTEM  DESIGN. 
APPLICATIONS  INCLUDE  BOTH  PRO- 
FESSIONAL AND  NON-TECHNICAL. 


READ  INTERFACE  AGE  FOR  THE  LATEST  ON  NEW 
PRODUCT  INFORMATION  AND  TECHNICAL 
BREAKTHROUGHS. 

•  May's  issue  included  inside  the  FLOPPY  ROM™ 
—  a  vinyl  record  which  is  played  on  a  conventional 
phonograph  to  enter  this  month's  program  in  your 

computer. 


*  ORDER  YOUR  SUBSCRIPTION  NOW! 

12  Monthly  Issues:  $14  U.S..  $16  Canada/Mexico,  $24  International 
Name   


Address 
City  


.  State„ 


-Zip_ 


□  Check  or  M.O.  (U.S.  Funds  drawn  on  U.S.  Bank)  □  Visa  Card  □  MasterCharge 
Acct  No.   Exp.  Date  

Signature   

Make  Checks  payable  to:  INTERFACE  AGE  MAGAZINE,  P.O.  Box  1234,  Cerfitos,  CA  90701 
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WEST  S>S<Da>W^ 


TELL-A-GRAF 

Integrated  Software  Systems  Corporation, 
developers  of  the  DISSPLA  computer  graphics 
system,  today  announced  a  major  new  pro- 
duct, TELL-A-GRAF. 

TELL-A-GRAF  solves  the  traditional  dilem- 
ma of  providing  publication  quality,  highly  flex- 
ible graphics  without  requiring  computer  ex- 
perts to  use  it.  It  does  this  by  combining  a 
highly  sophisticated  language  processor,  in- 


terpreting "natural  language,"  English  like 
commands,  with  the  well-tried  DISSPLA 
system,  used  al  more  than  100  installations  to 
produce  high  quality  graphics  in  business,  sci- 
entific, mapping  and  typesetting  applications. 
The  TELL-A-GRAF  user  might  say 

GENERATE  A  BAR  CHART  WITH  A  MONTH- 
LY X  AXIS.  LABEL  THE  Y  AXIS  "DOLLARS," 
THE  X  AXIS  "YEAR  OF  1970."  AND  WRITE 
THE   TITLE    "ACME  MANUFACTURING" 


"COST  OF  EVOLUTION"  IN  ITALIC  LETTER- 
ING. FRAMETHE  PICTURE,  AND  COMMENT 
IT  "SOURCE:  BRANCH  OFFICE  REPORTS." 
In  addition  to  the  brief  commands,  he  would 
provide  the  input  data,  and  the  plot  illustrated 
would  result.  A  legend  is  automatically  gener- 
ated, the  axes  are  scaled  to  fit  the  data,  and 
headings,  axis  labels,  etc.  are  automatically 
centered  and  positioned  correctly. 

TELL-A-GRAF  simplifies  the  commands  to 
generate  the  graph,  while  allowing  modifica- 
tion and  tailoring  to  fit  special  needs;  the 
result  is  publication  quality  graphics.  TELL-A- 
GRAF  reduces  report  quality  graphics  to  a  mat- 
ter of  furnishing  the  data  rather  than  being  in- 
volved with  the  mechanics  of  laying  out  the 
form  itself. 

TELL-A-GRAF  is  intended  both  for  organiza- 
tions with  a  limited  number  of  available  pro- 
grammers and  for  heavy  graphics  users  who 
only  wish  to  save  programming  effort.  By  giv- 
ing the  clerk,  technician  or  manager  direct  con- 
trol Of  the  end  result,  TELL-A-GRAF  also 
minimizes  communication  problems  between 
the  end  users,  computer  experts,  and  art 
department  personnel. 

Computer  graphics  is  now  becoming  avail- 
able as  an  everyday  tool,  as  easy  to  use  as  a 
printer.  The  great  benefits  of  visual  media, 
clarity,  impact,  and  legibility,  are  already  help- 
ing countless  organizations,  and  are  now  avail- 
able with  substantially  less  effort. 

By  being  based  on  DISSPLA,  TELL-A-GRAF 
achieves  not  only  output  quality  and  flexibility, 
but  also  graphic  device  independence.  Thus, 
different  layouts,  graph  types,  and  annotation 
may  be  studied  on  interactive  graphics  ter- 
minals and  the  final  result  sent  off  to  a  high 
quality  hardcopy  device. 

TELL-A-GRAF  is  under  continuing  develop- 
ment, and  is  currently  offered  on  IBM  Virtual 
Storage  Systems.  It  is  also  available  on  the 
NCSS  national  service  bureau.  For  further  in- 
formation, contact  Integrated  Software 
Systems  Corporation,  4186  Sorrento  Valley 
Blvd.,  Suite  N,  San  Diego,  CA  92121 . 

CIRCLE  INQUIRY  NO,  110 

New  Products  to  Support 
M6800  Microprocessor 

Shifting  Sands  Microcomputer  Products  an- 
nounces the  release  of  several  new  products  in 
support  of  the  M6S00  microprocessor.  A  new 
disassembler  is  available  which  generates 
labels  and  source  tapes  for  the  co-resident 
editor/assembler  from  SWTPC.  Never  before 
has  this  capability  been  available.  Also  being 
produced  is  a  user  programmable  reset  direc- 
tor which  is  designed  for  the  SWTPC  68  com- 
puter system.  The  reset  director  enables  the 
user  to  disable  the  MPU  reset  and  interrupt 
vectors  which  normally  go  to  MIKBUQ  and  to 
direct  them  to  one  of  three  user  defined  ad- 
dresses. The  board  solders  to  the  SWTPC  MP- 
A  board  in  minutes.  Reset  to  MIKBUG  on 
power-up  is  standard.  An  EPROM  converter  is 
available  which  permits  a  2708  EPROM  to  be 
plugged  into  the  MIKBUG  socket  or  other 
MC6830  type  positions. 

We  are  attempting  to  keep  prices  low  to 
reach  a  wide  market  and  to  avoid  the  usual 
pirating  problems.  Registration  is  included 
with  each  software  and  firmware  product. 

For  descriptions  of  these  new  products,  and 
further  information,  contact  Shifting  Sands 
Microcomputer  Products,  Box  441,  Fairborn, 
Ohio  45324. 
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Well  Stack  The  Deck 


IN  YOUR  FAVOR 

with  our  Family  of  EXORciser*  compatible  cards. 

The  9600  Family  of  Support  Modules  is  a  set  of  generalized  building 
block  hardware  designed  around  the  M6800  Microprocessor.  The  cards 
are  pin  and  outline  compatible  with  the  Motorola  EXORciser*  and 
Micromodules,*  the  MEK6800D1  and  MEK6800D2  Evaluation  Kits, 
and  with  other  industry  standard  cards. 

*  Trade  Mark  of  Motorola 

HERE  S  OUR  DEAL 

We'll  save  you  time  and  money  with  our  low  cost,  ready-to-use  Support 
Modules,  Use  them  to  build  your  data  communications,  industrial 
control,  or  other  microprocessor-based  system  and  give  it  personality 
with  software  or  plug  them  into  your  EXORciser*  to  expand  memory 
and  I/O  capacity. 


Support  Module 

1-4  Price 

100  Price 

Delive  ry 

9601 

16  Slot  Mother  Board 

175.00 

105,00 

NOW 

9602 

Card  Cage 

75.00 

45.00 

NOW 

9610 

Utility  Prototyping  Board 

36. Oil 

21.60 

NOW 

9615 

4K  Erasable  PROM  Module 

350.00 

210.00 

NOW 

961 5K 

4K  EPROM  Kit  of  Parts 

275.00 

165.00 

NOW 

9620 

16  Port  Parallel  I/O  Module 

375.00 

225.00 

NOW 

9626 

8K  Static  RAM  Module 

350,00 

210.00 

NOW 

9626K 

8K  RAM  Kit  of  Parts 

275.00 

165,00 

NOW 

9650 

S  Port  Duplex  Asyn.  Serial  I/O 

395.00 

237.00 

NOW 

Plus  a  pat  hand  of  ten  more  cards  for  you  to  call  us  on. 

CREATIVE  MICRO  SYSTEMS 

6773  WESTMINSTER  AVENUE    •    WESTMINSTER,  CALIFORNIA  92663    •    (714)692  2859 
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First  Devices  of  Octal 
Microprocessor  Interface  Family 

An  octal  latch  and  octal  register  are  the  ftrst 
devices  in  a  family  of  interface  circuits  for  use 
with  high-performance  bipolar  and  MOS  micro- 
processor systems. 


Both  bipolar  parts  —  the  latch  (SN74S373) 
and  register  (SN74S374)  —  are  second  sources 
for  Texas  Instruments'  like-numbered  standard 
Schottky  TTL  devices. 

Designed  in  20-pin  space-saving  "Sklnny- 
DIPs,"  both  the  latch  and  register  sell  for  $4.60 
each  in  plastic  packages  at  the  100-999  quanti- 
ty level.  Military  versions  (54S373,  54S374)  are 
also  available. 

The  latch  and  register  feature  three-state 
outputs  designed  to  drive  the  high  capacitance 
and  low  impedance  required  by  long  buses 
connecting  processor,  controller  and  UO  sub- 
systems. 

In  addition  to  the  standard  Tl  parts, 
Monolithic  Memories  also  offers  three  pro- 
prietary versions  of  both  the  latch  and  register; 

(1)  High  l0i>  (32  mA.  Instead  of  the  20  mA 
offered  on  the  similar  Ti  device);  (2)  inverting 
outputs,  for  bus  applications  such  as  interfac- 
ing the  Am  2901A  4-bit  slice  to  an  active  low 
bus;  and  (3)  a  device  combining  both  32  mA 
Iql's  and  inverting  options.  All  three  versions 
are  drop-in  replacements  for  Tl's  standard 
54(74  parts. 

For  more  information,  contact  Monolithic 
Memories,  1165  East  Arques  Ave.,  Sunnyvale, 
CA  94086.  (408}  739-3535,  ext.  111;  or  Tycer- 
Fultz,  Palo  Alto,  CA,  (415)  328-6300. 
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DIP  Switch  Features  Locking  Device 

"Mini-DIP"  features  new  locking  design  in 
which  a  .035  diameter  locking  rod  is  inserted 
through  rockers,  insuring  against  accidental 
actuation.   


Easily  actuated  positive  wiping  Form  A  gold 
contacts  are  packaged  in  a  dust  free  nylon 
housing.  Inlerference-fit  terminals,  and  one 
piece  housing  prevent  contamination. 

Guaranteed  life  of  50,000  cycles.  Operating 
temperature  range  -  10*C  to  +85'C,  contact 
resistance  25  milliohms  max.  Initial. 

Standard  .100  x  ,300  centers  allows  retrofit- 
ting of  other  major  brands  of  DIP  switches. 
Available  in  2-10  station  models. 

Priced  under  S1.75  in  100  piece  quantities. 
Six  weeks  delivery.  EECO,  1441  East  Chestnut, 
Santa  Ana,  CA  92701,  Phone  "Switch  Pro- 
ducts" (714)  835-6000. 
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S  100  "BUS  GRABBING" 
Logic  Analyzer 

Called  the  Model  150  "BUS  GRABBER,"  the 
instrument  electrically  and  mechanically  inter- 
faces with  the  popular  S-100  bus. 

Packaging  the  analyzer's  electronics  on  a 
standard  S-100  type  PC  board  provides  signifi- 
cant cost  savings  and  several  unique  features 
not  previously  possible.  For  example,  56  key 
signals  on  the  bus  can  be  monitored  by  the 
Model  150  without  connecting  or  moving 
around  the  usual  numerous  and  unwieldly  in- 
put data  probes  associated  with  non-dedicated 
instruments.  All  the  user  has  to  do  to  gain  ac- 
cess to  the  bus  is  plug  the  board  into  any  spare 
slot  of  the  computer  main  frame.  Included  in 
the  56  signals  monitored  are  the  address  bus, 
the  data  bus,  MPU  status,  interrupts  and  con- 
trol signals. 


VnTOTA 

Dedicating  the  analyzer  to  the  S-100  bus  also 
provides  another  significant  advantage 
through  the  use  of  special  circuitry  on  the  PC 
board.  This  circuitry  perlorms  both  automatic 
clock  qualification  and  automatic  clock  polari- 
ty selection,  thus  eliminating  several  operator 
controls  and  reducing  the  time  and  effort  re- 
quired to  Obtain  meaningful  truth  tables. 

In  addition  to  the  56  dedicated  signals,  the 
Model  150  offers  8  user-defined  signals  which 
interface  to  the  PC  board  through  an  optional, 
plug-In,  flat  ribbon  probe  assembly.  The  asso- 
ciated probe  tips  are  designed  to  interface 
with  ball  clips,  wire  wrap  pins  and  lC  clips,  so 
that  they  can  be  used  to  monitor  signals  else- 
where in  the  computer  or  even  in  other,  non- 
related,  digital  equipment.  This  optional  cable 
assembly  gives  the  user  a  full-functioning,  ful- 
ly independent  8-channel  logic  analyzer  identi- 
cal to  the  manufacturer's  Model  100A, 

Triggering,  display  formatting  and  opera- 
tional modes  of  the  Model  150  are  controlled 
from  a  small  hand-held  pod  connected  to  the 
main  PC  board  through  a  ribbon  cable.  The  trig- 
ger word  can  be  up  to  24  bits  wide  and  each  bit 
is  set  by  miniature  switches  on  the  pod. 

The  analyzer's  data  memory  is  16-bits  wide 
by  16-words  deep  and  can  capture  data  at  rates 
in  excess  of  8  million  16-bit  words  per  second, 
permitting  the  Model  150  to  be  used  with 
future,  much  faster  S-100  bus  computer  sys- 
tems as  they  become  available. 

Data  words  are  displayed  as  ONE's  and 
ZERO'S  on  an  ordinary  oscilloscope  which 
connects  to  the  Model  150  through  coaxial 
cables  provided  with  the  unit.  And  because  ot 
the  large  number  of  signals  monitored— 64  in 
all  — the  Model  150  simplifies  data  analysis  by 
displaying  the  signals  on  the  bus  as  a  series  of 
eight  individual  truth  tables,  each  8  bits  wide 
by  16  words  deep  and  each  table  selectable  by 
a  multiplexing  switch  on  the  control  pod. 

Using  other  controls  on  he  pod,  data  can  be 
formatted  in  HEX  or  OCTAL  binary  groupings; 
and  individual  truth  tables  can  be  stored  in- 
definitely using  the  "snapshot"  mode  or  con- 
tinually updated  using  the  repetitive  mode. 
Another  control  permits  the  choice  of  post- 
trigger  or  pre-trigger  data  acquisition.  In  the 
post-trigger  (positive  time)  mode,  the  trigger 
word  appears  intensified  at  the  top  of  the 
screen  with  the  next  15  words  listed  below.  In 
the  pre-trigger  (negative  time)  mode,  the  trigger 
word  is  intensified  at  the  bottom  of  the  screen 
with  the  prior  15  words  listed  above.  This  last 
function  is  useful  for  hardware  or  software 


debugging  when  it  is  necessary  to  analyze  the 
steps  leading  up  to  a  problem  such  as  an  un- 
wanted branch.  Additional  useful  functions 
such  as  a  trigger  indicator  LED  (on  the  pod) 
and  a  trigger  output  signal— for  real-time 
waveform  analysis— round  out  the  Model  150's 
versatile  features. 

The  price  for  the  Model  150  Bus  Grabber  in 
kit  form  is  S369.00,  while  the  assembled  unit  is 
$449.00  The  optional  externa!  8-bit  data  probe 
set  is  $9.95,  Both  the  kil  and  assembled  unit 
come  with  a  comprehensive  applications 
manual  which  can  be  purchased  separately  for 
54,95. 

For  further  information  contact  Paratronics, 
inc.,  800  Charcot  Avenue,  San  Jose,  CA  95131. 
(408)  263-2252. 
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DP-1  Digital  Pulser  from  CSC  Cuts 
Hours  from  Troubleshooting  Time 

This  inexpensive,  hand-held  unit,  which 
draws  power  from  the  circuit  under  test,  allows 
fast,  easy  exercising  of  digital  circuits,  with 
complete  short  circuit  protection.  After  con- 
necting the  unit's  clip  leads  to  positive  and 
negative  power  supply  points,  the  user  simply 
touches  the  DP-1  probe  to  a  circuit  node,  and 
the  unit's  automatic  polarity  pulse  sensing 
detects  the  circuit's  condition  — high  or  low 
stale— triggering  the  unit  to  produce  an  oppo- 
site polarity  pulse.  Rapid,  stimulus-response 
type  troubleshooting  is  accomplished  by  using 
the  pulser  to  injecl  signals  at  key  points  in 
TTUDTL,  CMOS  and  other  popular  circuits. 


Testing  with  a  single  pulse,  or  with  100 
pulses  per  second  is  possible  via  a  simple 
pushbutton  control  on  the  DP-1,  allowing  the 
selection  of  single-shot  or  continuous  modes. 
An  LED  indicator  monitors  the  operating  mode 
by  flashing  once  for  a  single  pulse,  or  con- 
tinuous illumination  for  a  pulse  train. 

Pulse  width  in  the  DP-1  is  selectable  to  ac- 
commodate CMOS  (10  fisec  ±30%)  or 
TTUDTL (1.5  usee  ±  30%)  logic  families.  It  pro- 
vides CMOS  circuits  with  a  50  mA  source  lo 
logic  1,  and  a  sink  to  logic  0.  For  TTUDTL  cir- 
cuits, the  DP-1  can  be  used  as  a  100  mA  source 
up  to  3.5V  and  a  sink  to  .6V,  for  up  to  60  loads. 
Rise  time  in  the  CMOS  mode  is  100  ns,  fall 
lime  8  jjsec  for  a  100  K  ohm  load,  (Fall  time  is 
directly  proportional  to  load  resistance.!  In  the 
TTUDTL  mode,  rise  time  is  also  100  ns.  while 
fall  time  is  500  ns  for  one  TTL  load. 

Short  circuit  protection  on  the  DP-1  allows  it 
to  pulse  into  a  short  continuously  without 
damage.  The  unit  is  also  overvoltage  protected 
to  25  volts  and  reverse-voltage  protected  up  to 
50  volts.  Maximum  current  drawn  is  30mA. 

Conveniently  compact,  the  pocket-sized 
DP-1  measures  only  5.B"  x  1.0"  x  0.7"  (147mm  x 
25.4mm  x  17.8mm),  and  weighs  only  3  oz.  (.085 
kg).  For  additional  versatility,  it  accommodates 
plug-in,  interchangeable  test  leads  including 
"needle"  probes,  alligator  clips,  quick-attach 
hook  clips  and  others  to  be  announced. 

At  only  S74.95  (manufacturer's  recommend- 
ed resale),  the  DP-1  provides  a  uniquely  eco- 
nomical rouie  to  high-speed  troubleshooting 
of  digital  circuits,  for  all  types  ot  design  and 
testing  applications.  For  more  information, 
contact  Continental  Specialties  Corporation, 
44  Kendall  Street.  Box  1942,  New  Haven,  CT 
06509.  (203)  624-3103. 
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Hexadecimal  Keypad  Accessory 
for  MMD-1 

Two  data  entry  and  display  keypads  have 
been  introduced  by  E&L  Instruments,  Inc.  as 
accessories  for  their  Mini-Micro  Designer 
(MMD-1)  training  and  development  microcom- 
puter. One  keypad  is  furnished  with  a  two-digit 
hexadecimal  LED  display  expandable  to  six 
digits.  Both  keypads  are  offered  in  assembled 
and  kit  form. 


MMD/HEX-1  and  MMD/HEX-2  keypads  pro- 
vide the  MMD-1  user  with  a  low-cost,  conve- 
nient method  for  programming  with  the  4-bit 
binary  hexadecimal  code.  The  simple  calcula- 
tor-type 16-key  array  with  eight  additional  func- 
tion keys  permits  the  user  to  execute  pro- 
grams, modify  or  examine  the  contents  of 
memory  and  registers  and  monitor  program 
performance.  All  keys  are  priority  encoded. 

A  factory-programmed  HEX  UD  PROM  for 
hexadecimal  conversion  replaces  the  HEX 
PROM  originally  supplied  with  the  MMD-1.  One 
pair  of  0.3-inch  high  LED  hexadecimal  displays 
is  furnished  with  each  MMD/HEX-2  keypad  and 
two  additional  pairs  are  optional.  The  4  by  7 
displays  contain  onboard  latch,  decoder  and 
driver  chips.  Displays  may  also  be  added  to  the 
MMD/HEX-1  keypad.  Both  keypads  are  furnish- 
ed with  the  conversion  PROM,  all  integrated 
circuits,  a  28-pin  double-ended  interconnec- 
tion cable  and  instruction  manual, 

MMD/MEX  keypads  are  73/a-in.  (19.7  cm)  long 
by  4%-in.  (11,4  cm)  wide  and  3-in.  (7.6  cm)  high 
and  weigh  approximately  one  lb,  (0,45  kg). 

The  price  for  the  assembled  MMD/HEX-1  is 
$125,00  and  in  kit  form  it  is  1105.00.  The  price 
for  the  assembled  MMD/HEX-2  is  $165.00  and 
in  kit  form  is  $155.00,  including  the  pair  of 
displays.  Delivery  of  MMD/HEX  keypads  Is 
from  stock.  For  further  information  contact 
E&L  Instruments,  Inc.,  61  First  St.,  Derby,  CT 
0641 B,  (203)  735-8774. 
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Recorder  Kit 

A  saturation  recorder  kit  using  TTL  and  wire- 
wrap  technology.  Using  your  own  software, 
baud  rates  to  1200  and  beyond  are  possible. 
Outperforms  any  audio  cassette  for  the  money. 
Kit  includes  gold  sockets  for  all  components,  a 
cassette  recorder,  and  an  AC  adaptor  to  supply 
current  to  the  motor.  All  you  supply  is  a  serial 
I/O  port,  and  +  5v  for  the  circuit  itself.  All  this 
can  be  yours  for  only  £60.00,  plus  a  little  time. 
If  you  need  a  wire  wrap  tool,  enclose  an  addi- 
tional $6.00,  but  if  you  already  have  a  cassette 
unit,  knock  off  ten.  Instructions  are  $6.00, 
refundable  with  order  ,  .  .  And,  if  that's  not 
enough,  here's  a  real  world  interface.  Using 
one  8-bit  parallel  output  port,  your  computer 
can  be  put  to  work  turning  up  to  126  devices  on 
and  off.  Put  your  computer  to  work  around  the 
house!  Each  channel  provides  on-off  control 
for  one  device  for  $22.50.  You  supply  your  own 
relay  oroptoisolator,  guaranteeing  that  you  gel 
exactly  what  you  want.  Plans  $5.00,  refundable 
with  order. 

All  prices  less  shipping  costs.  California 
residents  add  5%  sales  tax.  Send  money 
orders  to:  R&B  Model  Shop,  P.O.  Box  92,  Glen- 
dora,  CA  91740.  For  additional  information, 
send  two  bits  and  a  S.A.S.E.  Dealer  inquiries 
invited,  write  ATTN:  Inquiry. 
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M-200  Impact  Matrix  Printer 

The  M-200  uses  a  dual-column  7x7  half-dot 
matrix  font  and  a  logic-seeking,  lookahead 
feature  to  achieve  a  print  speed  of  320  charac- 
ters per  second  in  a  bidirectional  print  mode. 
This  provides  users  with  work  throughputs 
ranging  from  125  lines  per  minute  with  a  full 
132-character  line  to  as  many  as  300  lines  per 
minute  with  shorter  40-character  lines.  Average 
throughput  is  200  lines  per  minute. 

The  M-200  has  a  large  character  set,  in- 
cluding 96  standard  ASCII  characters  as  well 
as  32  commonly  used  international  characters. 
It  offers  132  print  positions  and  can  handle 
multi-part  forms  up  to  one  original  and  five  car- 
bon copies.  It  has  a  sensor  system  that  per- 
mits automatic  printing  to  the  bottom  of  the 
las!  form.  Print  ribbons  come  in  handy  easy- 
load  cassettes  and  have  an  average  life  of  five 
million  characters. 

An  optional  11-position  forms  length  select 
switch  is  available  and  a  switch-selectable 
choice  of  printing  at  six  or  eight  lines  per  inch 
is  also  available  as  an  option. 

The  printer  can  be  used  worldwide  as  it  may 
be  ordered  with  a  universal  power  supply  to  ac- 
commodate both  the  domestic  85-132V,  60Hz 
range  and  international  170-24QV  50H;  power 
sources. 

Standard  interfacing  with  the  M-200  printer 
is  Dataproducts'  parallel  interface,  but  op- 
tional RS232C  interfacing  is  available  as  well 
as  off-the-shelf  interfacing  compatible  with 
any  other  printer  manufacturer's  lines. 

For  further  information  on  the  new  M-200  im- 
pact matrix  printer  or  any  of  the  company's 
other  printers,  write  to  Dataproducts  Corpora- 
tion, 6219  DeSoto  Avenue,  Woodland  Hills, 
California  91265.  (213)  887-8465. 
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Brochure  Describes  Full  PDP-11 
Computer  Spectrum 

Overview  of  PDP-11  computer  family  is 
covered  in  a  new  brochure,  "PDP-11  Variations 
On  A  Theme."  The  booklet  covers  the  PDP-11 
from  its  entry-level  PDP-11/Q3  packaged  micro- 
processor to  its  "supermini"  PDP-11/70,  plac- 
ing each  computer  in  relation  to  other 
members  of  the  family.  It  covers  software, 
from  assembler  and  utilities  to  sophisticated 
software  packages  such  as  DBMS-11.  System 
packages,  ranging  from  laboratory  and  com- 
munication systems  to  graphic  systems  are 
also  detailed.  PDP-11  related  services  such  as 
maintenance  are  highlighted.  For  further  infor- 
mation contact  Digital  Equipment  Corporation, 
Maynard,  Mass,  01 754,  (61 7)  897-51 1 1,  ext.  2777. 
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Molex  Introduces  Single  Pinsetter 
with  X-Y  Table 

Molex  Incorporated  is  proud  to  announce 
the  easiest  single  pinsetting  unit  in  the  world 
has  become  even  easier.  The  new  development 
of  an  X-Y  lable  will  make  assembly  line  jobs 
faster  and  easier. 


VAMICRogvgTEms- 


DEALERS 


Standard  .025  and  ,045  square  wire  pins  are 
inserted  in  P.C.  board  at  pin  per  second  or 
operator's  speed.  For  more  information  con- 
tact Molex  Incorporated,  2222  Wellington  Ct., 
Lisle,  IL  60532,  (312)  969-4550. 
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ARIZONA 

PHOENIX 
Byle  Shop  of 
(6021912-7300 

TEMPE 

Byte  Shop  of 
(602)891-1129 

TUCSON 
Byte  Shop  ol 
(602)327-4597 

CALIFORNIA 

COSTA  MESA 
Orange  County 
Computer  Center 
(714)6160221 

LAWN  DALE 
Byle  Shop  of 
(213)371-2421 

PALO  ALTO 
Byte  Shop  o I 
(415)  327-8030 

PASADENA 
Byle  Shop  of 
(213)664-3311 

SAN  DIEGO 
Computer  Center 
(714)  292-6302 

SAN  RAFAEL 
Byte  Shop  o( 
(415)  457-9311 

SANTA  BARBARA 
Byte  Shop  of 
(805)  965-2638 

TARZANA 
Tech  Marl 
(213)314-0153 
VAN  NUYS 

Computer  Components 
(213)  786-7411 

COLORADO 

DENVER 
Computer  Hul 
(Prime  Radix) 
(303)  573-4895 

FLORIDA 

CORAL  GABLES 
Sunny  Computer 
(305)  661-6142 

ILLINOIS 

CHAMPAIGN 
Champaign  Compuler  Co. 
(217)  359-5883 

EVANSTON 

Illy  Bitty  Machine  Co. 

(312)620-5808 

INDIANA 

BLOOMING-TON 
Data  Domain 
(812)334-3607 

MARYLAND 

ROCKVILLE 

ComputerWorkshop 

(301)468-0155 

MASSACHUSETTS 
WALTHAM 

Computer  Mart  of  Boston 
(617)899-1510 


MISSOURI 

PARKVILLE 
ComputerWorkshop 
(816)  741-5055 

NEW  JERSEY 
ISELIN 

Computer  Marl  of 
(201)283-0600 

NEW  YORK 

NEW  YORK 
Computer  Marl  of 
(212)  686-7923 

OREGON 

BEAVERTON 
Byle  Shopot 

(503)  644-2666 
EUGENE 
Real  Oregon 
Computer  Co, 
(503)  484-1040 
PORTLAND 
Byte  Shop  Of 
(503)  223-3196 

PENNSYLVANIA 

MURRAYSVILLE 
Compuler  Workshop 
(412)  327-0455 

TEXAS 

HOUSTON 

Electronic  Specially  Co. 
(713)6650477 

LUBBOCK 

Computer  Mart  of 
Wesl  Texas 
(80S)  765-7134 

RICHARDSON 
The  Micro  Store 
1214)  231-1096 

UTAH 

SALT  LAKE  CITY 

Byte  Shop  of 

(801)355-1041 

WASHINGTON 

BELLEVUE 

Byle  Shop  of 

(206)746-0651 

WISCONSIN 

MILWAUKEE 
The  Milwaukee 
Compuler  Store 
(414)259-9140 

CANADA 

TORONTO 

The  Computer  Place 

(416)  596-0262 

VANCOUVER 
ByteShopol 
(604)756-0511 

GERMANY 
MUNICH 
Dalameg  KG 
(089)  160-4993 
HONG  KONG 
CAUSEWAY  BAY 
Tetlec 
5-781-8051 
SPAIN 

BARCELONA 

Infotecnos 

(000)235-7110 
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50  TO  1000 
MEGABYTES 


HARD  DISK  SUBSYSTEM 


Introducing  the  AM-400— an  S-100  compatible  hard 
disk  pack  storage  group  that  ranges  from  50  to  over 
1000  megabytes  on  a  single  controller.  Average 
access  time  is  28  milliseconds  for  fast  response  for 
real-time  manipulation  of  files.  The  controller  supports 
up  to  four  Calcomp  Trident  drivers  which  may  each 
contain  from  25  to  300  megabytes  of  storage.  These 
drivers  require  no  special  environment  for  reliable 
operation  with  maintenance  available  in  inosl  parts 
of  the  United  States, 

LANGUAGES 


COMPATIBILITY 

The  AM-400"  subsystem  may  run  concurrently  with 
the  AM-2U0'  floppy  diik  system  or  it  may  run  inde- 
pendently as  a  mass-storage  device  in  the  system.  An 
optional  IPL  loader  PROM  is  available  which  will 
sequence  up  the  AM-400'  operating  system  directly 
from  the  Trident  disk.  This  PROM  must  reside  in  an 
independent  board  such  as  a  BYTESAVER  or  2708 
PROM  board.  The  IPL  loader  program  is  included  for 
the  customer  wishing  it  in  some  other  form  of  ROM 
storage. 


Microsystems  dealer. 


The  software  supplied  is  the  tested  AMOS'  operating 
system  which  has  been  in  use  for  over  five  years  in 
various  systems.  It  is  a  full  timesharing  multi-tasking 
system  with  device  independent  I/O.  Languages 
supported  include  AlphaBasic, "  LISP,  and  an  exten- 
sive relocatable  MACRO  assembly  subsystem.  Access 
of  files  may  be  sequential  or  random  with  an  ISAM 
subsystem.  The  entire  software  package  is  totally 
compatible  without  modification  to  the  existing  floppy 
disk  based  AMOS'  syslem. 
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'Trademark  of  Atpha  Microsystems. 

Write  or  call  us  for  the  location  of  your  nearest  Alpha 


CX 


LPHA 

A"c«ogVSTEmS 

1787SN  Sky  Park  North 
Irvine.  California92714 
Phone:  (714)957-1404 


Emulation  For  Any  Processor 

The  new  emulation  methodology  was 
developed  by  M  &  E  Associates  and  is  to  be 
manufactured  and  marketed  by  Digital 
Systems. 


The  Z-SO  based  development  system  com- 
bined the  power  of  a  special  assembler  with  a 
memory  emulation  module  to  give  the  user  the 


first  truly  "universal  development  system." 
The  assembler  allows  the  insertion  of  any  in- 
struction mnemonic  including  multibyte  in- 
structions like  those  of  the  Z-80.  The  user  can 
set  the  assembler's  symbol  table  for  an  8080, 
F80,  6800,  F8  and  6502,  etc.,  and  generate  the 
appropriate  object  code.  The  object  code  is 
loaded  into  the  emulator  memory  space  where 
it  can  be  executed  by  the  target  processor.  No 
more  compatibility  problems  between  the 
emulators  CPU  (i.e.,  18080)  and  target  systems 
CPU  (NEC  8080),  A  buffered  connector  plugs 
into  the  target  systems'  2703  EPROM  socket. 
Connectors  for  three  (3)  more  2708  chip  selects 
allow  the  emulation  of  4K  bytes  with  the  stan- 
dard system. 

Any  target  microcomputer  system  with  a 
standard  2708  can  be  programmed  and  de- 
bugged using  breakpoints.  Once  a  program  is 
debugged  the  user  can  program  his  2709 
EPROM  via  a  RS-232  link. 

Only  one  editor,  one  operating  system,  one 
assembler,  and  one  set  of  utilities  need  be 


learned  to  develop  software  for  the  micropro- 
cessor of  your  choice.  No  needless  waiting  for 
an  emulator  system  to  use  with  your  state-of- 
the-art  processor. 

The  development/emulator  system,  includ- 
ing Z-80  CPU,  32K  of  RAM,  4K  emulator  HAM, 
dual  floppy  disc  single  density,  will  sell  for 
$5,995.  For  further  information  write  to  M  &  E 
Associates,  10439  N.  Stelling  Road,  Cupertino, 
CA  95014. 
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Miniature  Power  Supplies 

Scientific  Programming  Inc.,  is  introducing  a 
new  series  of  low  cost  but  high  performance 
miniature  power  supplies  to  meet  the  require- 
ments of  any  microprocessor,  RAM  memory, 
ROM  or  PROM  memory  and  any  small  system 
application.  The  new  family  called  Micro- 
Supply  (MS)  is  a  new  concept  in  miniature 
power  supplies.  The  Micro-Supply  family  con- 
sists of  a  newly  developed  AC  adaptor  plus 
SPI's  regulated  converters.  The  AC  adapter  is  a 
well  plug-in  unit  designed  to  be  compatible 
with  all  the  converters  manufactured  by  SPI.  At 
the  present  time  SPI  is  offering  9  types  of 
regulated  converters  with  dual  or  triple  out- 
puts. The  most  popular  module  is  the  TRIOUT 
5/1 2/-5  which  supplies  +  5  Volts  (250mA),  +12 
Volts  (100mA),  and  -5  Volts  (100mA).  Other 
voltages  and  currents  are  also  available.  The 
new  power  supplies  can  be  ordered  by  adding 
the  MS  Prefix  to  the  Converter  part  number. 


The  Micro-Supply  Series  is  unusual  in  that 
they  provide  three  output  voltages  and  are 
thought  to  be  the  only  commercially  available 
modules  with  an  overall  height  of  less  than  0.5 
inch  The  size,  cost  and  performance  of  these 
units  makes  them  ideal  for  P.C.  Board  mount- 
ing on  small  systems  such  as:  CPU  Boards, 
RAM  Boards  and  PROM  Boards. 

Physical  Dimensions:  The  converter  portion 
of  the  Micro-Supply  measures  only  2.2"  x  3.2" 
x  0.5"  and  it's  encapsulated  in  a  rigid  case.  The 
AC  Adaptor  is  a  wall  plug-in  unit  and  measures 
approximately  2"  x  2"  x  1,8". 

Price  and  Availability:  The  most  expensive 
Module  is  the  MS  TRIOUT  5/12/-5  at  $69.00  in 
single  quantity.  Prices  of  other  modules  range 
from  $39.95  to  $69.00  depending  on  the  type 
and  the  quantity.  Considerable  quanlity  dis- 
counts are  available  to  volume  users.  Delivery 
is  from  stock  to  4  weeks.  For  more  information, 
write  or  call:  Scientific  Programming  inc.,  1499 
Bayshore  Highway,  Suite  126,  Burlingame,  CA 
94010,  (415)  493-2199. 
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"GraphicAdd" 

KEA  Micro  Design  of  Toronto  has  announc- 
ed "GraphicAdd,"  a  piggyback  board  for  use  in 
Sol  computers  and  VDM-1  Video  Display 
Modules.  GraphicAdd  gives  graphics  capabili- 
ty to  these  units  (128H  x  48V)  and  includes  a 
Sol  ready-to-load  software  package. 

The  GraphicAdd  board  mounts  directly  on 
VDM  and  Sol  main  boards.  It  works  by  replac- 
ing half  of  the  inverse  video  character  set  by 
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Terminal  Systems  Inc. 

Tops  in  the  Field 

for  all  your  Mini- Computer  and 
Tele -Communication  needs 

Sales       Service  Rentals 

Call  (213)  769-6772       (415)  573-7723 
Toll  free  outside  of  California     (800)  423-2449 

11300  H ARTLANO  STREET,   NORTH  HOLLYWOOD,  CALIFORNIA  91605 
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PUT  A 


MACRO 

IN  YOUR 
i  MICRO! 


Introducing  the  AJVMOO^  by  Alpha  Microsystems:  A 
16-btt  microprocessor  CPU  (2-card  set)  that  replaces 
the  8050  microprocessor  in  your  S-100  bus  type 
computer, 

•  Eight  16  bit  registers 

•  Multi-level  DMA  and  vectored  interrupt  system 

•  Red-time  clock  on  the  CPU  board 

•  Hardware  supported  totally  relocatable  object  code 

•  MulH- user'' multitasking  Eimeshared  operating  system 

•  Multi-user  structured  file  system  with  passwords 

•  Multiple  pass  macro  level  assembler  and  linking 
loader 

»  Kloppy  disk  tile  management  system  and  utilities 

•  Up  to  10  limes  the  throughput  of  an  8080  system 

•  Fully  supports  most  S-100  peripherals  without 
modification 

•  ALPHA  BASIC1  M  extended  compiler  and  run  sys- 
tem {not  an  interpreter) 

•  Free-form  tent  editor  and  letter-writing  text  formatter 

•  System  generation  program  to  create  custom  oper- 
ating system  monitors 

•  Completely  device  independent  with  logical  file 
I/O  calls 
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TIMESHARING  FOR  A  MICRO 

Imagine  playing  Slarirek  to  kill  time  while  you  wait 
for  your  computer  to  print  out  a  complicated  listing  — 
but  using  the  same  computer. 

Hardware  limitations  of  the  8080  have  made  micro^ 
computer  timesharing  impractical  for  the  personal  com- 
puter enthusiast.  The  AM- 100 1  M  16-bit  microproces 
sor  set  puts  at  your  command  a  system  which  easily 
accepts  multi-tasking  from  a  multiple  user  structure. 
In  addition  the  AM-100IM  system  lets  you  control 
priorities  and  allocate  memory  requirements  for  each 
job  activated.  There  is  even  a  security  system  to  pre- 
vent unauthorized  access  to  the  data  files  (a  Macro 
Computer?). 

■  Businessmen— put  a  terminal  on  the  desk  of  your 
bookkeeper,  stock  clerk  and  design  engineer.  Per- 
form the  daily  accounting,  inventory  control  and 
design  problems  at  the  same  time.  Hook  a  terminal 
in  the  shop  and  audit  production  schedules  with 
the  processor  s  real-lime  clock. 

*  Teachers— have  each  student  at  a  terminal  at  the 
same  time  running  a  learning  program.  Monitor 
the  progress  on  your  master  terminal. 

•  OEM/Software  Developers— create  extremely  fast 
executable  object  code  formal  with  source  listing. 
Provide  customized  software  for  your  customer  in 
ALPHA  BASIC™  without  disclosing  the  source 
codes. 

WESTERN  DIGITAL  MICROPROCESSOR 

The  AM- 100  is  based  on  Western  Digital's  advanced 
WD- 16  microprocessor  chip  set,  ll  has  been  re- 
microprogrammed  to  give  a  more  flexible  macro  in- 
struction set  while  still  maintaining  the  general  archi- 
tecture and  source  code  formal  on  the  popular 
PDP-11  series. 

S-100  BUS  COMPATIBILITY 

The  16-bit  processor  system  interfaces  to  ihe  8-bit 
S- 100  bus  by  multiplexing  through  70-plus  TTL  logic 
chips.  This  multiplexing  is  totally  transparent  lo  the 
programmer. 


ALPHA  BASIC  COMPILER 

The  BASIC  language  processor  implemenled  is  a 
compiler  as  opposed  to  the  more  popular  interpreters, 
ll  reads  the  source  code  statements  and  generates  a 
compacted  fully  resolved  object  code  program.  The 
object  code  program  is  then  executed  by  a  special 
runtime  package  which  is  reentrant  and  may  be  shared 
by  several  users  at  once.  The  source  code  need  not 
be  present  during  execution  thereby  reducing  memory 
requirements.  Both  random  and  sequential  access 
on  disk  are  fully  supported. 


IN  STOCK  FOR  IMMEDIATE  DELIVERY 

*  Conversion  of  S-100  systems  start  at  S1495  includ- 
ing software  and  is  available  for  immediate  delivery 

*  Fully  assembled  systems  with  disk  memory  and 
video  monitors  deliverable  in  30  days 

■  MicroAge  will  provide  you  wilh  the  best  support 
hardware  in  memories,  terminals  and  I/O  systems 

•  Complete  multi-user/multi-tasking  systems  avail- 
able configured  to  your  specifications  and  needs 

■  Look  to  MicroAge  to  provide  you  with  a  full 
consulting  service  for  small  business,  scientific  and 
educational  computer  systems 

•  User  implementation  is  provided  anywhere  in  the 
United  States  along  with  maintenance  and  service 
programs 


Write  or  call  us  for  further  information  and  details. 
Ask  for  our  free  8  page  brochure  and  price  list. 


803  N.  Scottsdale  Rd. 
Tempet  Arizona  85281 
Phone:  (602)  894-1193 
(602)  894-1129 


See  unit  on  display  at  our  BVTE  SHOP retail  stores: 


813  N.  Scottsdale  Rd. 
Tempe,  Arizona  8528 1 
(602)  894-1129 
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12654  N.  28th  Dr. 
Phoenix,  Arizona  85029 
(602)  942-7300 


2612  E.  Broadway 
Tucson,  Arizona  85716 
(602)  327-4579 
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bit-mapped  graphic  cells.  Thus  alphanumerics 
and  graphics  can  be  mixed  on  the  same  line. 
Mode  control  options  include  fixed  graphics, 
switch-selectable  graphics,  or  programmable 
graphics  mode. 

The  software  package  contains  a  Graphics 
Driver,  BASIC  Links,  LIFE,  and  demonstration 
programs.  The  Graphics  Driver  maps  screen 
memory  locations  to  H  and  V  coordinates  with 
subroutines  to  designate  Black  or  White  cells, 
BASIC  Links  provide  parameter  passing  to  per- 
mit X,Y  plotting  directly  from  BASIC-  LIFE  is 
the  cell  culture  game  using  Conway's  rules  as 
described  in  Scientific  American,  Oct,  1970, 

GraphicAdd  comes  in  kit  form  with  high- 
quality,  plated-thru  PC  board,  all  parts  in- 
cluding sockets  and  prime  IC's.  Fully  docu- 
mented hardware  and  software  manuals  (with 
all  source  listings)  are  included.  Introductory 
price  for  the  GraphicAdd  Kit  is  $50.  and  it  is 
available  from  most  Sol  dealers.  For  further  in- 
formation contact  KEA  Micro  Design,  Box 
6531,  Station  A,  Toronto,  Ontario,  Canada, 
M5W  1X4. 
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Microcomputer  System 
for  Small  Business 

Radio  Shack  has  just  introduced  their  new, 
low-cost  TRS-80  Microcomputer  System.  Not  a 
kit,  the  TRS-80  comes  completely  wired  and 
tested,  ready  to  plug  in  and  use. 

Possible  business  applications  include: 
general  ledger  accounting,  payroll,  inventory 
control,  accounts  receivable  and  other  clerical 
functions  which  previously  required  tedious, 
time-consuming  paperwork. 
Pre-recorded  cassette  programs  will  be 
available  for  many  of  these  general,  clerical 
functions  and  a  comprehensive  owner's 
manual  will  be  supplied  with  the  TRS-80'  that 
will  explain  everything  necessary  for  its  opera- 
tion from  plugging  it  in  through  programming. 

The  TRS-80  System  consists  of  a  53-key 


professional-type  keyboard  and  microcom- 
puter plus  regulated  power  supply,  a  computer- 
controlled  data  cassette  recorder  and  a  12" 
video  display  monitor. 

Provisions  have  been  made  in  the  TRS-80  for 
later  addition  of  accessory,  or  "peripheral" 
items  such  as  an  additional  tape  recorder  that 
would  permit  advanced  file  handling,  "disc" 
programming,  and  aprinterwhich  would  create 
a  permanent,  iyped  record  of  the  computer  out- 
put. 

The  Radio  Shack  TRS-80  Microcomputer 
System  is  priced  at  $599.95,  complete  with 
video  display  monitor  and  data  cassette 
recorder.  The  microcomputer  alone  is  available 
for  S309.95. 

For  further  information,  contact  Radio 
Shack,  2617  W.  7th  St.,  Fort  Worth,  TX  76107, 
(817)  390-3272, 
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20%  Price  Cut  tor  True  RMS-to-DC 
Converter 

Formerly  $31.50  in  single  quantity,  the 
model  4341  is  now  $26.00(1-24),  $20.00  (25-99) 
and  $16.50  (100-999).  At  these  lower  prices,  ef- 
fective July  1, 1977,  it  becomes  more  attractive 
to  use  true  RMS-to-DC  converters  in  energy 


measuring  equipment,  analytical  instruments 
and  portable  test  equipment,  applications 
previously  closed  to  RMS  converters  because 
of  high  cost. 


The  14-pin  DIP  unit  has  an  accuracy  of  ±  mV 
±0.2%  of  reading.  With  provisions  for  external 
adjustment  of  gain,  offset  voltage,  DC  reversal 
error  and  frequency  response,  the  user  can 
tailor  the  4341  performance  to  his  needs. 

For  more  information,  contact  Dennis 
Haynes,  Product  Manager,  Burr-Brown,  Inter- 
national Airport  Industrial  Park,  Tucson, 
Arizona  85734.  (602)  294-1431. 
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53A  ASCII  Party  Line  System 

You  can  now  plug  together  automatic  data 
acquisition  and  control  systems  without  hav- 
ing to  build  hardware  interfaces  or  write  soft- 
ware drivers. 


The  cornerstone  of  this  building  block 
system  is  a  mainframe  which  can  house  a 
family  of  programmable  plug-in  "Smart" 
printed  circuit  cards. 

All  the  Smart  cards  communicate  with 
calculators,  computers  and  microprocessors 
via  Preformatted  ASCII  characters,  using  the 
decimal  notations  and  standard  formats  ex- 
pected by  the  user's  application  programs.  The 
ASCII  Party  Line  System  appears  to  the  user's 
system  as  either  a  high  speed  teletype  [7000 
ASCII  characters  per  second)  or  an  IEEE-488 
bus  instrument. 

The  various  forms  of  Smart  cards  become 
transparent  to  the  user's  program,  since  all 
code  and  analog  translations  (ASCII  to  BCD, 
ASCII  to  voltage  output,  and  etc.)  are  handled 
by  the  Smart  printed  circuit  cards.  This 
transparency  allows  system  hardware  and 
software  to  have  transportability  and  flexibility 
previously  unheard  of. 

Each  mainframe  can  hold  and  power  up  to 
ten  Smart  cards  and  a  maximum  of  ten  main- 
frames can  be  connected  to  a  single  MO  port  of 
a  calculator,  computer  or  microprocessor. 

Some  of  the  functions  provided  by  the  Smart 
cards  are: 

IEEE-488  Compatibility 
Digital  Data  Coupling 
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BYTE  SHOP 


OF  OHIO 

OHIO'S  FIRST 
AND  BEST! 

MICROCOMPUTERS 

PERIPHERALS 
ACCESSORIES 


I  MSA  I  8060 
BYTE-3 
SWTP  MP6B 
CROMEMCO 
PROCESSOR 


TECH 


MEMORY  EXPANSION 
COLOR  TV  GRAPHICS 
LEAR  SIEGL6R  AOM  3 
PAPER  TAPE  REAPER 


INTERFACES  (KITS  or  ASSEMBLED  UNITS] 


BYTE 

shop 

V  4* 


PROGRAMS  AND  SOFTWARE 

VARIOUS  BASICS  -  TINY,  4K.  BK  and  12K. 
FOCAL  —  DOS  —  GAMES  -  BUSINESS  APPLICATIONS. 


ALSO  AVAILABLE 


APPLE  1 
MODEMS 


CASSETTES 
TERMINALS 


FLOPPIES 
DEC.  WHITERS 


BUSINESS  APPLICATION  INQUIRES  INVITED 
SYSTEM  DEMONSTRATIONS  AND  LITERATURE  I  MAGAZINES. 

19524  CENTER  RIDGE  ROAD 
ROCKY  RIVER,  OHIO  44116 
(216) 333-3261 


HOURS:  TUES.  Ihru  FRIDAY 
SATURDAY 


12  ID  9 
10  10  5 
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Analog  Measurement  and  Stimulus 
Switches  and  Scanners 
Resistance  Programming 
Clocks 

A  typical  interfaced  system  price  is  between 
$4,000  and  $9,000.  Delivery  eight  weeks  ARO. 
OEM  discounts  available.  Contact:  Computer 
Data  Systems,  Inc.,  186-56  Homestead,  Mor- 
rison, CO  80465,  (303)  697-8014. 
CIRCLE  IHQUIRY  NO,  126 

Microcomputer  Desk 

A  desk  specifically  designed  to  house  a  per- 
sonal or  business  microcomputer  system  is 
now  available  from  Computer  Systems  Design, 


1 


I 

JH 


The  MICRODESK  (copyright  1977)  can  be 
easily  assembled  without  tools  in  five  minutes. 
The  desk  is  constructed  of  high-density  vinyl 
clad  board  and  measures  48"  by  24"  by  28".  A 
sliding  shelf  at  convenient  typing  height  is  pro- 
vided for  a  keyboard.  Also  included  for  equip- 
ment and  books  are  two  fixed  shelves,  one  of 
which  is  adjustable.  Available  as  options  are 
additional  shelves  or  rails  for  rack  mounted 
equipment. 

The  MICRODESK  is  available  for  $96.50, 
FOB  Wichila,  from  Computer  Systems  Design. 
1611  E.  Central,  Wichita,  Kansas  67214, 
CIRCLE  INQUIRY  NO.  127 

Accu-Dex  Sysiem 

You  can't  tell  a  book  by  its  cover  —  but  now 
we've  got  a  way  to  tell  what's  on  a  (lop- 
py—without playing  It! 


Once  recorded  you  can't  see  what's  on  a 
floppy,  unless  you  put  it  back  in  the  com- 
puterherminal  —  until  NOW.  We've  solved  the 
problem  with  an  accurate,  "fail-safe"  indexing 
system  that  will  instantly  and  easily  give  total 
recall  of  each  disc's  data  plus  the  location  or 
storage  area  —  saves  both  operator  time  and 
eliminates  errors. 

The  Accu-Dex  System  is  designed  so  that 
each  disc  envelope  will  have  a  clear  pressure 
sensitive  vinyl  pocket  fastened  to  the  front  of 
it.  This  pocket  will  hold  an  Accu-Dex  Card  that 
will  list  the  pertinent  data  relating  to  each  disc 
by  side  and  track  numbers,  data  set  name, 
creation  and  expiration  dates,  record  length  — 
and  the  identification  number  and  location  of 
the  back-up  disc.  The  card  is  clearly  visible  and 
can  be  easily  read  while  still  in  the  pocket  for 
quick  and  accurate  reference. 

The  Accu-Dex  Cards  are  keyed  to  each  disc 
by  letter/number  labels,  the  whole  system  is 
then  referenced  by  a  Master  Index  Card  which 
gives  a  brief  description  o(  each  disc  and  the 
location.  If  an  Accu-Dex  Card  becomes 
separated  from  the  disc  envelope,  it  can  be 
quickly  spotted,  identified  by  the  label  on  the 
disc  and  correctly  refiled. 
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The  Accu-Dex  System  is  the  only  "fail-safe" 
system  that  provides  the  usertoperator  with 
complete  information  —  data  and  location  — 
about  each  disc.  It  is  a  musf  for  all  floppy 
systems. 

Available  through  local  Data  Processing 
Dealers  or  Office  Supply,  the  Accu-Dex  System 
indexes  50  discs,  and  retails  for  $14.95.  For  fur- 
ther information,  contact  Advance  Access 
Group.  10526  W.  Cermak.  Westchester,  IL 
60153,  (312)  562-5210. 
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Puncher 

This  device  will  exactly  duplicate  the 
punched  holes  on  standard  computer  cards. 
Create  your  own,  or  correct  mistakes.  High 
grade  solid  steel,  made  to  ,001  of  one  inch 
tolerance.  Instructions  included,  fully 
guaranteed.  $5.50  each.  Contact,  PUNCH,  P.O. 
Box  727,  Stratford,  CT  06497, 
CIRCLE  INQUIRY  NO.  129 


Universal  Printer  Controller  Replaces 
Bulky  Dedicated  Controllers  with 
One  Low-Cost,  40-Pin  LSI  Package 

The  Universal  Printer  Controller,  Model  CY 
480  will  control  and  interface  any  standard 
5"x7"  dot  matrix  printer  having  a  print  speed 
up  to  200  characters  per  second.  The  CY  480 
works  with  impact,  thermal  and  electrostatic 
dot  matrix  printers,  including  those  from  Vic- 
tor, LRC,  Practical  Automation  and  Amperex. 

The  universal  controller  operates  from  a 
single  +5  volt  power  supply  and  the  CY  480 
will  interface  a  printer  with  any  microcomputer 
or  minicomputer  system  through  standard 
8-bit  ports.  The  controller  will  accept  either  RS- 
232C  (serial)  or  parallel  ASCII  input  from  the 
host  system's  data  channel. 

Built-in  features  of  the  CY  480  include  a  5x7 
dot  matrix  character  generator,  a  full  upper  and 
lower  case  ASCII  96-character  font,  and  a 
48-character  internal  line  buffer  storage,  which 


NORTH  STAR  MINI  FLOPPY 
WITH  POWER  SUPPLY  AND 
CASE  PLUS  SPECIAL  DISK- 
ETTE SOFTWARE  PACK- 
AGETOTALLING  OVER 
$112 

DISK  INTERACTIVE  SOFTWARE 
PACKAGE  INCLUDES: 

•  Financial  Package 

•  Stalistical  Package 

•  Mathematic  Package 
PLUS  OSBORNE'S  BOOK 

"Some  Common  Basic  Programs" 

ALL  MERCHANDISE  SHIPPED 
FREE  TO  U.S.  DESTINATIONS 


,  OPTIONAL 
ACCESSORIES 

*  10  NAME  BRAND  DISKETTES  add  $4 

*  SYSTEM  EXECUTIVE  PACKAGE  add  $48  r 

Editor,  Monitor/Exec,  Assembler,  Debugger, 
Disassembler  on  Diskette  with  Manual. 


BVTE  SHOP 
mfllLDPiDEPi 

803  N.  Scottsdale  Rd. 
Tempe,  Arizona  85281 
602-894-1193 


SEND  ME. 


NORTH  STAR  SPECIAL 


Name  _ 
Phone  (_ 
Address 
City 


otv 

KIT 

wHO  Extra  Diskette 

Enclose  $  

Charge  S  

VISA 

Card  No  

Interbank  No.  


ASSEMBLED 
w/Execulive  Package 
Check  or  Money  Order 

.  to 

M ASTERCH ARGE 


.  Exp  Date. 


State 


_Zip_ 


VISIT  OUR  BYTE  SHOP  RETAIL  STORES: 
B13  N,  Scottsdale  Rd.      12654  N.2Bth  Drive 
Tempe,  Az.  852B1  Phoenix,  Az.  8S029 

(602)  894-1 1 29  (602)  942-7300 


Call  us  collect  lor  credil  card  orders 
15  day  delay  on  personal  checks 
Arizona  residence  d%  sales  lax 


2612  E.  Broadway 
Tucson,  Az.  85716 
(602)  327-4579 


SEND  S2.50  FOR  THE  40  PAGE  BYTE  SHOPPER  CATALOG 
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is  expandable  to  96-characters.  The  Cy  480 
also  includes  as  standard  an  8,  10  or  12 
characters-per-inch  variable  character  density 
command,  a  2-color  selectable  print  command, 
forward/backward  printing  command,  and 
horizontal  and  vertical  independently  expand- 
ed print  command. 


The  CY480  also  provides  graphics  capability 
and  includes  a  "flip-print"  operating  mode  to 
allow  180-degree  viewing.  Ready  lines  are  pro- 
vided for  full  asynchronous  communications 
with  handshaking.  An  optional  foreign 
language  character  generator  is  also  im- 
mediately available. 

In  single  units  (quantity  1-49),  the  CY  480  is 
priced  at  $92,00,  In  quantities  of  5,000  up,  the 
new  40-pin  universal  controller  is  S30.00.  A 
complete  price  schedule  and  technical  infor- 
mation, including  interface  specifications  and 
pinouts,  may  be  obtained  directly  Iron  the 
manufacturer,  Cybernetic  Micro  Systems,  2460 
Embarcadero  Way,  Palo  Alto,  CA  94303,  (415) 
321-0410, 
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Batch  Computer  for  Student  Use 

The  MSB-11  (Mark  Sense  Baich-11)  is  a  com- 
pact batch-processing  system  that  supports 
both  BASIC  and  FORTRAN  IV  programming 
languages  and  uses  student- pre  pa  red  mark 
sense  cards  as  its  primary  input  medium. 


The  PDP-11(04-based  system,  with  32K  bytes 
of  semiconductor  memory  and  a  dual  floppy 
disc  unit  for  program  and  data  storage,  is 
housed  in  a  short  (4'  high)  cabinet.  Input/ouput 
devices  include  a  180-character-per-second 
line  printer,  LA36  DECwriter  II  console  ter- 
minal, and  a  new  mark  sense  card  reader,  the 
CMS-11K. 

For  further  information  contact  Digital 
Equipment  Corporation,  Maynard,  Mass. 
01754,  (617)  897-5111. 
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2708  Programmer 

The  16  Gang  Programmer  is  designed  to  pro- 
gram and  verify  PROM's  of  the  2708  or  2716 
families.  Each  unit  is  set  up  to  program  one 
particular  part.  The  Programmer  will  program 
the  first  tier  of  eight  sockets  while  loading  the 
second  row  and  then  programming  the  second 


row  while  unloading  the  first.  A  toggle  switch 
has  also  been  added  so  that  all  16  sockets  can 
be  programmed  at  the  same  time. 


the  units  all  have  plug  in  mother  sockets  for 
easy  changeability  when  the  top  socket  shows 
wear.  There  is  a  pass/fail  light  on  each  socket 
to  easily  verify  the  good  parts  and  also  a  run 
and  complete  light  so  the  operator  knows  that 
the  unit  is  doing.  Options  are  available  for  pro- 
ber and  handler  interface. 

The  price  is  $2,995.00  with  delivery  running 
30  days  after  receiving  the  order.  For  ordering 
information  contact  PROM  Programmers,  Inc., 
601  Nandell  Lane,  Los  Altos,  CA  94022,  (415) 
948-0450. 
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New  "Smart"  Data  Generator  Offers 
Keyboard  Entry  and  CRT  Display  in 
Hex,  Octal,  Binary  &  Timing  Formats 

A  data  generator,  featuring  a  HEX  keypad 
and  scratch  pad  memory  that  directs  the  in- 
tegral CRT  display  to  show  programming  of 
1024  serial  bits  or  64-word,  16-bit  parallel  chan- 
nels as  they  are  being  formulated  for  leading 
into  a  transmit  memory,  is  now  available  from 
Moxon  Inc.,  Irvine,  CA  for  testing  microproces- 
sors, fC  development,  computer  simulation, 
exercising  peripherals,  checking  data  com- 
munications systems  or  related  digital  data  ap- 
plications. 


Designated  the  Model  720,  the  self  con- 
tained instrument  includes  all  data  generation, 
display  and  interface  electronics  in  one  com- 
pact unit. 

In  operation,  the  720  can  generate  an 
algorithmic  pattern  which  will  pinpont  faults  in 
both  hardware  and  software,  thus  simplifying 
microprocessor  testing.  Output  data  rates  to 
20  MHz  can  be  generated  internally  or  fed  in 
from  an  external  source.  Operators  are  also  of- 
fered a  choice  of  one  bit,  one  word,  start -stop 
bits  or  continuous  run  at  true  positive  and 
negative,  TTL  levels.  In  addition,  micropro- 
cessor control  allows  options  that  provide  in- 
terface and  handshaking  with  other  systems 
and  controllers. 

The  data  generator  will  also  interface  with 
Moxon's  new  low  cost  companion  Model  741 
Logic  Analyzer  Module.  This  is  an  ideal  system 
combination  for  observing  logic  circuits  in  ac- 
tion. Price:  S3950.00.  For  further  information 
contact  Moxon  Inc.,  2222  Michelson  Dr.,  Irvine, 
CA  92715,  [714)  833-2000. 
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LISTEN  ALL  COMPUTER  PROS 

TECH- MART 

Offers  a  Low-Price  Sixteen  Bit  Disk  Oriented 
Multi-User  System  with  Floating  Point  Basic 
Compiler,  a  True  Text  Editor,  etc.  that  plugs  into 
the  S-100  Bus.  You  cannot  beat  AM-100  Cost/Per- 
formance Ratio.  Besides,  we  offer  many  other 
systems  and  products  to  suit  your  needs. 

Assemble  22  Card  Mother  Board  IMSAI  8080 
for  $855.00.  Dealer  inquiries  invited. 

Classes  offered  in  hardware  design  analysis 
and  debugging. 

We  Are  Open  Six  Days  a  Week 
Monday-Friday  10  A.M.  to  9  P.M. 
Saturday  9  A.M.  to  6  P.M. 
Closed  on  Sundays 

CALL  US  AT:  (213)  344-0153 

TECH- MART 

19590  Ventura  Boulevard,  Tarzana,  CA  91356 
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Multiple  Output  DC  Power  Supplies 

A  new  line  of  multiple  output  DC  power  sup- 
plies suitable  lor  computer,  microprocessor, 
instrumentation,  and  general  industrial  elec- 
tronic applications  has  just  been  introduced  by 
Standard  Power,  Incorporated. 


Specific  applications  for  these  models, 
which  are  designaged  the  SPS-D  and  SPS-T 
Series,  include  power  for  memories,  floppy 
discs,  operational  amplifiers,  microprocessor 
circuitry,  logic,  transistorized  circuitry,  and 
similar  electronic  products. 

The  units  are  available  in  a  variety  of  stan- 
dard adjustable  voltages,  ranging  from  +  5  Vdc 
to  ±28  Vdc  (±10%).  Various  currents  are 
available  from  1.0  to  12  amps.  Standard 
features  offered  are:  complete  isolation  bet- 
ween outputs,  universal  input  115/230  Vax, 
47-440  Hz,  temperature  compensated  circuitry, 
output  voltage  adjust,  current  limit,  short- 
circuit  protection,  and  UL  recognition.  A  com- 
plete set  of  options,  including  over-voltage  pro- 
tection, are  available. 

A  typical  unit  within  the  series  is  the  triple 
output  Model  SPS  120T.  It  delivers  ±  5  Vdc  at  7 
amps,  ±  Vdc  at  5  amps,  and  ±  12  to  15  Vdc  at 
3.5  amps. 

The  general  specifications  are  ±0.1%  for 
line  andror  load  regulation,  0.1%  for  ripple,  50 
microsecond  response  time,  0.02%  per  degree 
C  temperature  coefficient  rating,  and  0  to  50°C 
temperature  rating. 

The  construction  of  these  units  is  of  the 
open-framed  modular  type,  with  built-in  heal 
sinking  for  cool  operating  required  by  most 
O.E.M.  users. 

Prices  range  from  $104  to  $139,  weigh  from  7 
to  16  pounds,  and  are  available  off-the-shelf 
from  more  than  70  electronic  distributor  loca- 
tions throughout  the  United  States. 

For  additional  technical  information  and  a 
copy  of  the  new  catalog,  contact  Standard 
Power,  Inc..  1400  South  Village  Way,  Santa 
Ana,  CA  92705,  (714)  558-8512. 
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6800  Real  Time  Application  Software 

Software  Exchange  is  a  newly  formed  com- 
pany entering  the  field  of  home  computer.  We 
are  developing  a  line  of  low  cost  software  for 
the  computer  hobbyist.  Our  emphasis  is  on  the 
practical  application  for  the  home  computer. 

We  are  now  offering  two  telephone  applica- 
tion programs  for  the  6800  microcomputer. 
Each  program  includes  complete  documenta- 
tion, with  schematic  diagrams  and  instructions. 
program  1;    6800  Automatic  Telephone 

Dialer  $9.95  postpaid 

Includes  object  code  and  punch- 
ed paper  tape  in  M  IK  BUG"  for- 
mat, and  instructions  for  adap- 
ting to  other  6800  systems. 
PROGRAM  2;    6800  Telephone  Answering 

Device  $4.95  postpaid 

Includes  assembly  listing  and 
object  code.  Compatible  with 
any  6800  system. 
For  further  information  contact  Software  Ex- 
change, 2681  Peterboro,  W.  Bloomfield,  Michi- 
gan 48033. 

-MIKBUG  is  a  registered  trademark  of  Motorola,  Inc. 
CIRCLE  INQUIRY  NO.  135 

OCTOBER  1977 


2400  LSI  Data  Modem 

The  2400  LSI  is  designed  for  2400/1200  bps 
operation  over2-  or4-wire  dedicated ordial  net- 
works. The  modem  employs  a  four-phase  modu- 
lation technique  conforming  to  CCITT  Type  A 
or  B  and  is  fully  on-line  compatible  with  the 
Sell  system  201 B  or  C  Data  Sets,  most  other 
PSK  modems,  as  well  as  the  Bell  801  Auto- 
matic Calling  Unit.  The  modem  features  fast 
synchronization  for  use  in  multi-station  polled 
networks  and  point-to-point  applications. 

The  2400  LSI  is  equipped  with  an  equalizer 
that  is  strappable  in  either  the  transmit  or 
receive  sections.  Strap  options  are  provided 
for  selecting  transmitter  output  levels,  carrier 
detect  level,  internal  or  external  clock,  carrier 
detector  response  time,  RTSrCTS  delays,  and 
equalization. 

When  operating  over  the  Direct-Distance- 
Dial  Network,  automatic  answer  circuits 
enable  unattended  all  answering  when  con- 


nected  via  a  Type  CBS  or  CBT  data  coupler.  In 
the  Auto  Answer  mode  an  answer  tone  of  2025 
Hz  is  generated  for  3  seconds  to  switch  over 
801  devices  or  alert  manual  calling  stations  of 
call  completion,  depending  upon  application. 


THE  NEW  PENRIL  2400/1200  EPS  LSI 
DATA  MODEM 


READY  FOR  IMMEDIATE  DELIVERY 

SOROCIQ120 

VIDEO  TERMINAL 

Fully  Assembled  $995 

Price  includes  24x80  charac- 
ters, upper  &  lower  case  and 
RS-232  auxiliary  port. 


{^SOROC 


iraSDROCs 


Terminals  as  above  with  block 
mode  &  screen  printer  interface 


I^SORQC 


t  »«ML«"* 


TermijiaLLa^hippetJ  

FREE  to  U.S. 
destination 

> 

s 

22 


BVTESHDP 
mfllL  ORDER 

803  N.  Scottsdale  Rd. 
Tempe,  Arizona  85281 
602-894-1193 

Name  . 

Phone  (  )  

Address  

City  


SEND  ME  SOROC  IQ  120  TERMINAL(S) 

OTY 

Standard  Model      w/Option  Package 

ENCLOSE  S  CHECK  OR 

MONEY  ORDER. 

CHARGES  TO 

Visa  Card  Mastercharge 
Card  No.   


Interbank  No. 


Exp.  Date 


State. 


-Zip. 


VISITOUR  BYTE  SHOP  RETAIL  STORES: 
813  N,  Scottsdale  Rd.      12654  N.  281h  Drive 
Tempe.  Az.  85281  Phoenix,  Az.  65029 

(602)894  1129  (602)942  7300 


Call  us  collect  for  credit  card  orders 
1 5  day  delay  on  personal  checks. 
Arizona  residence  add  4%  sales  lax. 

2612  E.  Broadway 
Tucson,  Ar.  85716 
(602)327-4579 


SEND  $2.50  FOR  THE  40  PAGE  BYTE  SHOPPER  CATALOG 
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LONG  ISLAND 

COME  SEE  WHAT  A  "REAL 


COMPUTER  STORE 


LOOKS  LIKE 

MICROCOMPUTERS 

PERIPHERALS 
ACCESSORIES 


IMSAl  30  SO 
BYTE-8 
SWTP  MP6B 
CROMEMCO 


MEMORY  EXPANSION 
COLOR  TV  GRAPHICS 
LEAR  SIEGLER  AOM  3 
PAPER  TAPE  READER 


PROCESSOR  TECH 

INTERFACES  (KITS  Of  ASSEMBLED  UNITS) 


BYTE 
SHQP 


PROGRAMS  AND  SOFTWARE 

VARIOUS  BASICS  —  TINY,  4K,  SK  and  12K. 
FOCAL  —  DOS  -  GAMES  -  BUSINESS  APPLICATIONS. 


ALSO  AVAILABLE 


APPLE  1 
MODEMS 


CASSETTES 
TERMINALS 


FLOPPIES 
DEC.  WRITERS 


BUSINESS  APPLICATION  INQUIRES  INVITED 
SYSTEM  DEMONSTRATIONS  AND  LITERATURE  I  MAGAZINES- 
BYTE  SHOP  EAST,  INC. 
27-21  HEMPSTEAO  TURNPIKE 
LEVITTOWN.  LONG  ISLAND 
(516) 731-8116 

TWO  BLOCKS  EAST  OF  WANT  AG  H  PKWY 


HOURS;  TUES.  thru  FRIDAY 
SATURDAY 


12  ID  9 
ID  10  i 
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NORTH  STAR  OWNERS 

The  System  Executive  Package 
You  Have  Been  Waiting  For: 

EDITOR:    Line  oriented  with  auto  number,  incrementing  to  any  value; 
holding  up  to  6  files  in  memory. 

MONITOR/EXEC:  Tape  I/O  in  TARRELL  &  ESP  formats  (object  or 
source);  disk  I/O  for  NORTHSTAR,  reads  HEX  paper  tape  in  INTEL 
format. 

0t  ASSEMBLER;  Processor  technology  -  ESP  compatible;  assemble  the 
program  for  one  address  &  put  object  elsewhere. 

•fr  DEBUGGER:    Breakpoint  -  continue    from    breakpoint    &  resume 
execution  —  reset  &  clear  breakpoint. 

■ft  DISASSEMBLER:  HEX  or  ASCII  dump  -  labels  located  by  address,  not 
just  assigned  —  writes  assembler  format  file  to  memory  location, 

THE  PACKAGE  IS  COMPLE  I  E  AND  HEADY  I  O  LOAD 
USING  YOUR  EXISTING  DOS  INPU  TVOU  1  PUT  ROUTINES. 

DISKETTE  +  EXTENSIVE  MANUAL  ONLY  $48.00 

1st  Class  Postage,  insurance.  Handling  &  Collf.  Residents  -  6%  Sales  lax  Included. 

714/894-9131 
M    F        11:30  9:00 
SAT  10  -  S 


BVTE  SHOP 

14300  BEACH  BOULEVARD  •  WESTMINSTER,  CA  92683 


Built-in  local  digital  and  analog  loopback 
diagnostic  capabilities  reduce  the  time  re- 
quired to  localize  system  malfunction. 

A  built-in  test  pattern  generator  and  receiver 
pattern  detector  greatly  simplify  on  and  off  line 
testing  and  troubleshooting.  No  external  text 
equipment  is  required  to  install  ortroubleshoot 
the  Pen  ril  2400  LSI. 

Basic  modem  functions  are  implemented  in 
four  MOS/LS1  chips,  providing  reduced  size 
and  increased  reliability,  contained  on  one 
compact  printed  circuit  card.  The  modem  card 
measures  5  inches  by  12  inches  (12-5  cm  by  30 
cm),  mounted  in  a  free-standing  enclosure.  The 
enclosure  contains  an  integral  power  supply 
and  measures  3  inches  high  by  7%  inches  wide 
by  12%  inches  deep  (7.5  cm  by  18.5  cm  by  31.6 
cm).  For  further  information  and  price,  contact 
Penril  Corp.,  5520  Randolph  Road,  Rockville, 
Maryland  20852,  (301)  881  -81 51 . 
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"IDSWORD  1" 

Interactive  Data  Systems  has  developed  a 
word  processing  system,  IDSWORD1 ,  designed 
to  run  under  MITS  Disc  Extended  BASIC.  Some 
of  the  more  important  features  of  the  system  are: 

Line  editing  —  inserting,  deleting  or  chang- 
ing text  in  a  line  of  data. 

Global  editing  —  inserting,  deleting,  chang- 
ing or  finding  strings  of  data  in  a  selected 
block  of  text. 

Merging  —  combining  portions  of  various 
files  into  a  single  file. 

Reformatting  —  moving  words  between 
lines  for  maximum  line  size. 

Moving  text  —  moving  or  copying  a  selected 
block  of  lines  from  one  place  to  another  in  the 
text. 

Printing  —  text  is  printed  with  optional  page 
numbering  and  right  justification.  User 
specifies  left  margin,  spacing  and  maximum 
lines  per  page.  Top  and  bottom  margins  are  set 
automatically. 

Form  letters  —  multiple  copies  of  a  form  let- 
ter, and  mailing  labels,  may  be  printed  from 
name  and  address  files. 

IDSWORD1  Is  a  package  consisting  of 
several  programs.  This  fact  is  transparent  to 
the  user  but  allows  it  to  run  on  acomputerwith 
2BK  of  memory.  The  user  selects  the  mode  of 
operation  from  a  menu  list  and  the  control  pro- 
gram executes  the  appropriate  program  and 
sets  control  back  to  select  another  mode. 

Documentation  is  extensive  and  includes 
many  examples  and  operating  hints.  The 
system  is  provided  on  a  diskette. 

The  total  price  for  the  package  is  $250.  For 
further  information  contact  Interactive  Data 
Systems,  P.O.  Box  230,  Owings  Mills,  MD 
21117,  (301)  486-6945. 
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MSDV-100  Video  Display  System 

The  MSDV-100  Video  Display  System  is  a 
high  quality  80  character,  24  line  video  output 
device  for  the  S-100  bus.  Many  advanced  features 
have  been  incorporated  which  are  normally  not 
found  on  units  costing  many  times  the  price. 

The  character  set  includes  upper  and  lower 
case  characters  as  well  as  full  punctuation. 
Any  character  can  be  underlined,  a  feature  use- 
ful in  word  processing.  A  character  can  also  be 
made  to  blink  at  a  user  selectable  rate,  often 
used  for  alarm  or  warning  situations.  Addi- 
tionally, a  character  can  be  made  to  appear 
brighter  than  normal  or  to  appear  in  a  reverse 
field  (black  on  white),  useful  in  order  entry  or 
other  applications  to  highlight  text. 

Internally,  the  MSDV-100  is  a  two  board 
S-100  based  system  which  occupies  2K  of 
RAM  address  space  and  two  Input/Output 
ports.  Being  a  bus  device,  the  microcomputer 
can  write  to  the  screen  as  fast  as  it  can  to  any 
memory.  For  diagnostic  purposes  a  memory 
test  can  be  performed  on  the  screen.  For  fur- 
ther information,  contact,  Micro  Systems 
Development,  2765  So.  Colorado  Blvd.,  Suite 
110,  Denver,  CO  80222,  (303)  758-7411. 
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When  you  buy  a 
microcomputer, 
is  this  your  selection? 

Your  choice  of  what's  on  the  shelf?  Or,  four 
week  delivery? 

At  The  Computer  Mart,  we  have  a  full  selec- 
tion of  hardware  and  peripherals.  For  delivery 
today  You  can  choose  from  all  the  major 
brands  like  Imsai,  Polymorphic,  Processor 
Technology,  Cromenco,  Apple  and  others. 
Take  your  pick  of  peripherals,  terminals  or 
monitors.  Everything  you  need  for  a  complete 
system.  For  personal  use  or  for  business. 

We're  the  experienced  microcomputer 
dealer.  One  of  the  first  stores  in  the  country 
One  of  the  largest  around  today  And,  you 
know  we'll  still  be  around  after  you  buy  a 
microcomputer. 

And,  thafs  not  all.  We  support  what  we  sell 
with  a  fully  staffed  service  department.  We 
guide  you  in  selecting  the  right  combination 
of  hardware  and  peripherals.  And,  we're  there 
to  help  you  with  classes  in  software  and 
programming.  Backed  by  an  extensive 
library  of  basic  computer  publications. 

At  The  Computer  Mart,  we  give  you  a 
choice.  So,  stop  in  or  call  today.  And,  take 
your  pick, 


ThE  COMPUTER  MART 

633  West  Katella  Avenue,  Orange, 
California  92667  (714)  633-1222 
Hours  Monday- Friday  10:00-8:00 
Saturday  10:00-5:30 

Bank  American!  and  Mastercharge  Accepted,  Leasing  Available. 

At  The  Computer  Mart,  we  do 
more  than  just  sell  computers. 

For  professional  advice  before  choosing  your  system,  call  The  Computer  Doctor. 
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You  have  to  SEE  it  to  BELIEVE  it! 

The  Alpha  Microsystems  AM-1 00  is  LIGHT 
YEARS  ahead  of  everything  else  you've 
seen  so  far  in  the  low  cost  computing  field. 

For  a  FRACTION  of  what  you'd  normally 
pay  for  the  SOFTWARE  ALONE,  you  get  a 
16-bit  processor  with  ALL  of  these  RIG- 
SYSTEM  capabilities: 

MULTI-TASKING,  MULTI-USER 
TIMESHARING 

•DEVICE  INDEPENDENT  I/O 
•ADVANCED  FILE  STRUCTURE 
•POWERFUL  SYSTEM  COMMANDS 
•SOPHISTICATED  TEXT  EDITOR 
•FULL  MACRO  ASSEMBLER 
•LINE  PRINTER  SPOOLER 
•RE-ENTRANT,  MULTI-USER  BASIC 

COMPILER 
•LARGE  UTILITIES  LIBRARY 

Yet,  with  all  this  it's  still  compatible 
with  the  S-100  BUS! 

If  you  like  the  Decsystem-1 0  operating 
system,  if  you  like  TECO  ...  if  you  like  the 
PDP-1 1  instruction  set . . .  you'll  LOVE  the 
AM-1 00 1 

ONLY 

*$1 495 
IN  STOCK  NOW! 


•CPU  Board  &  Software 
726  INTERFACE  , 
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BYTE  SHOP 


of 


Pasadena 


496  S.  LAKE  cAVE. 
'PASADENA,  CA.  9II0I 
PHONE:  (213)  684  -3311 


HOURS:   Tuesday  —  Friday,  12:00—  9:00; 

Saturday  &  Sunday,  12:00  —  5:00; 
Closed  Mondays 
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COMPUTERS  IN 
LABORATORY  MEDICINE 

Edited  by  Derek  Enlander,  M.D. 
Academic  Press,  1977. 
200  pages,  $14.00,  cloth. 

Review  by  W.  Davis 


The  final  part  of  the  book  looks  at 
the  computerization  of  NUCLEAR 
MEDICINE  in  which  radioisotopes 
are  introduced  into  the  body  to 
diagnose  the  presence  of  disease  by 
abnormal  patterns  of  uptake.  The 
dynamic  flow  of  the  isotope  after  in- 
jection is  studied  in  real  time  mode 
by  a  computer  and  time  function 
curves  can  be  produced.  From  these 
curves  according  to  Weber  diagnoses 
can  be  derived.  Budinger  in  his 
chapter  looks  into  the  more  exciting 
realm  of  three  dimensional  image 
reconstruction,  it  is  remarkable  that 
a  physician  even  though  he  has  a 
degree  in  engineering  can  define 
high  mathematics  in  a  manner  that 
one  can  follow  even  if  the  mathe- 
matic  transformation  has  sometimes 
got  to  be  taken  for  granted. 

The  book  is  concisely  concluded 
by  yet  another  of  the  experts  and 
pioneers  in  the  field.  David  Seligson, 
the  chairman  of  clinical  pathology  at 
Yale,  describes  his  approach  to  the 
problem.  Again  like  the  others  it  is  a 
variation  on  a  theme.  The  theme  is 
preprocessing. 

The  book  is  relatively  easy  to  read 
but  unfortunately  difficult  to  come 
by.  I  obtained  my  copy  from  Seaton's, 
26  O'Farrell  St.,  San  Francisco, 


MICROCOMPUTER  PRIMER 

By  Mitchell  Waite  and 
Michael  Pardee 
Howard  Sams  &  Co.,  1976 
180  pages,  $7.95,  paper. 

Review  by  Keyston  Elliott 


Can  an  old-fashioned  electronic 
hobbyist,  who  has  spent  all  his 
years  playing  with  transistors,  find 
any  happiness  in  a  40-pin  micropro- 
cessor chip?  Can  the  walls  of  mystery 
and  complexity  that  surround  the 
computer  ever  be  broken  down  for 
him?  Or  is  he  destined  to  quietly  lis- 
ten, as  his  friends  leap  into  flights  of 
fantasy,  boasting  of  their  new  micro- 
computer projects,  and  looking  with 
disdain  upon  his  messy  little  two- 
transistor  oscillator  breadboard? 

After  about  two  years  of  this  kind 
of  experience,  one  has  to  admit  that 
the  things  we  hobbyists  can  build 
with  today's  technology  has  expand- 
ed beyond  belief.  Although  I  was 
reluctant  to  admit  It)  I  could  see  I 
was  rapidly  missing  out  on  a  whole 
new  world  of  electronic  applications. 


If  you  find  yourself  in  a  similar  posi- 
tion, perhaps  Microcomputer  Primer 
might  provide  you  with  some  answers. 

The  book  is  oriented  toward  the 
person  with  some  experience  In 
electronics  and  no  experience  in 
computers.  An  assumption  is  made 
that  you  understand  digital  logic 
conventions,  i  didn't,  but  I  was 
already  beginning  to  study  several 
other  books  on  TTL  and  CMOS  logic. 
I  was  breadboarding  simple  CMOS 
logic  networks,  combining  linear 
and  digital  circuitry  to  do  more  in- 
teresting and  powerful  things. 

The  book  starts  out  with  a  perspec- 
tive chapter  which  quickly  points  out 
what  is  a  microcomputer,  how  it  got 
here,  what  it  is  capable  of  doing, 
how  hard  is  it  to  get  into  microcom- 
puting, and  finally  just  what  the  heck 
you  can  do  with  a  computer. 

Chapter  2  covers  basic  computer 
concepts.  This  was  by  far  the  best 
chapter,  and  the  clearest  discussion 
of  computer  operation  I've  seen. 
Buzz  words  like  MPU,  ROM,  ASCII, 
and  HEX  are  defined  and  the  work- 
ing parts  of  a  computer — CPU, 
memory,  bus,  clock  —  are  carefully 
and  simply  explained. 

Chapter  3  is  called  Hardware.  It 
covers  an  amazing  range  of  subjects 
starting  out  with  power  supplies, 
clock  circuits,  and  then  rather  sud- 
denly launches  into  a  discussion  of 
construction  techniques  —  bread- 
boards, wire  wrap  guns,  etc.  Then 
the  chapter  returns  to  input/output 
circuitry  of  microcomputers  — 
busses,  tri-state  gates,  and  interrupt 
processing.  I  think  they  should  have 
put  the  construction  techniques  in 
the  Appendix  and  have  stuck  to 
schematics  and  block  diagrams  in 
the  chapter.  Next  there  is  a  com- 
parison made  of  ten  popular  micro- 
processors. It  is  rather  brief,  but 
does  give  one  a  feeling  of  the  dif- 
ferences, and  of  what  hobbyists  like 
about  them,  and  how  we  got  from  a 
4004  to  an  8080  or  LS 1-1 1 .  The 
chapter  then  goes  into  computer 
memory,  and  then  explains  the  dif- 
ferent ways  to  build  computer  front 
panels  —  toggle  switches  and 
LEDs,  thumbwheels  and  7-segment 
displays,  HEX  keyboard,  and  HEX 
software  keyboard.  Finally  a  video 
terminal  or  VDM  (video  display 
module),  as  the  authors  choose  to 
call  it,  is  shown.  I  think  they  could 
have  gone  further  into  the  VDM,  and 
shown  how  the  ASCII  keyboard  works 


This  book  is  one  of  the  first  works 
that  considers  the  future  use  of 
microprocessors  in  medicine,  the 
book  deals  with  the  present  use  and 
the  future  potential  of  microproces- 
sors in  clinical  laboratories.  It  is  un- 
fortunate that  exact  circuitry  is  not 
included,  but  the  thrust  of  the  book 
is  not  only  directed  at  the  computer 
buff  but  also  at  the  physician.  I  am 
led  to  believe  that  the  editor  Dr. 
Enlander  is  preparing  a  volume 
which  is  technically  oriented  and  in- 
cludes circuitry.  A  few  years  ago  I 
had  the  pleasure  of  taking  a  course 
on  medical  applications  of  com- 
puters from  Dr.  Enlander.  The 
breadth  of  his  knowledge  is 
remarkable  and  this  shows  in  his 
chapter  on  preprocessing,  based  on 
his  pioneering  work  at  Stanford 
University  in  1968  before  the  advent 
of  modern  microcomputers. 

The  book  deals  with  three  aspects 
of  laboratory  computerization;  the 
most  commonly  considered  aspect 
is  clinical  pathology  and  fifty  per- 
cent of  the  book  deals  with  this 
topic.  The  fraternal  specialty 
ANATOMIC  Pathology  is  dealt  with 
by  two  of  the  world's  experts  Pratt 
and  Lamson.  The  calibre  of  the 
authors  of  the  other  chapters  is 
equal  and  the  publishers  should  be 
congratulated  for  their  choice  of 
chapter  authors.  George  Z.  Williams 
in  the  initial  chapter  starts  the  book 
off  philosophically  with  references 
to  Buckminster  Fuller.  Bennington 
considers  that  preprocessing  data  is 
the  desired  mode  of  approach  and 
described  the  use  of  Hewlett- 
Packard  desk  top  calculators  as  a 
means  of  preprocessing  the  data. 
Blois,  the  chairman  of  the  relatively 
recently  formed  department  of 
Medical  Information  Systems  at  the 
Unversity  of  California,  San  Fran- 
cisco elegantly  deals  with  the  pro- 
blems of  incorporating  front  end 
systems  into  a  hospital  wide 
system,  which  in  theory  will  take 
data  from  various  departments. 
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with  the  computer  system  and  the 
video  character  generators,  to  create 
acharacter  display  on  the  CRT. 

Chapter  4,  called  Programming, 
was  the  chapter  in  which  I  was  most 
interested,  and  most  reluctant  to 
read.  Still  I  read  it  and  discovered 
that  it  explained  how  to  write  a  pro- 
gram in  assembly  language,  the 
language  of  the  microcomputer  chip 
itself.  The  program  example  moved 
blocks  of  data  from  one  area  in 
memory  to  another,  using  the  in- 
struction set  of  the  MC6800  micro- 
processor (Motorola).  It  was  inter- 
esting, but  I  wish  the  authors  would 
have  included  something  on  BASIC, 
as  this  was  the  programming  lan- 
guage most  of  my  friends  were  us- 
ing. There  is  also  an  error  in  all  the 
offset  values  for  the  branch  instruc- 
tions in  the  program. 

There  are  two  really  spectacular 
Appendices,  one  on  the  binary  num- 
ber system  and  the  other  on  mem- 
ories. I  got  much  out  of  the  section 
on  HEX  math. 

The  appendix  on  memories  was  a 
journey  through  all  the  different 
ways  to  make  a  transistor  memory 
cell  —  bipolar,  static  MOS,  dynamic 
MOS,  CMOS  and  SOS.  Read  Only 
Memory  is  covered,  from  diode 
PROM  to  dynamic  ROM. 

I'd  say  this  was  just  the  book  I 
needed.  I  would  have  liked  a  chapter 


on  BASIC,  more  on  the  differences 
between  microprocessors,  and  a 
glossary  of  computer  terminology. 
But  I'm  not  complaining.  For  the 
electronic  hardware-oriented  nut 
like  me,  this  book  is  probably  the 
best  deal  around. 


I/O  DESIGN:  DATA 
MANAGEMENT  IN 
OPERATING  SYSTEMS 
By  Donald  E.  Freeman  and 
Olney  R.  Perry 

Hayden  Book  Company,  Inc.,  1977. 
374  pages,  $17.50. 

Review  by  Judy  Scotney  Robertson 
and  Larry  Robertson 


I/O  Design:  Data  Management  in 
Operating  Systems  is  a  readable  dis- 
cussion of  the  I/O  portion  of  large 
scaie  operating  systems.  Freeman  and 
Perry  effectively  provide  a  clear,  under- 
standable account  of  how  I/O  systems 
work  on  large  computers,  notably  of 
the  IBM  variety.  Although  it  is  not 
directed  towards  users  of  minicom- 
puters, this  book  will  definitely  widen 
the  perspective  of  the  reader  familiar 
with  only  small  systems. 

The  reader,  who  should  be  some- 
what familiar  with  assembler  coding 
before  starting  I/O  Design,  will  be 


pleased  to  find  many  useful  ideas  in 
the  book.  Such  subject  areas  as  chan- 
nel programming,  device  allocation, 
opening  and  closing  files,  storing  and 
retrieving  data,  and  privacy  and 
security  are  discussed  in  exceptional 
detail.  The  discussions  of  buffering 
in  particular  contain  many  useful  and 
important  items  which  are  frequently 
forgotten;  for  example,  the  fact  that 
the  primary  reason  for  buffering  is  the 
timing  differences  between  I/O  de- 
vices and  in  core  processing,  and  that 
scrimping  on  buffering  threatens  to 
cut  execution  time  by  factors  of  1000. 
These  points  are  as  significant  to 
minicomputer  users  who  are  inter- 
ested in  increasing  throughput  as 
they  are  to  programmers  on  the 
largest  machines. 

Fans  of  distributed  processing  and 
single  user  computers  will  probably 
find  I/O  Design  a  challenge.  They 
may  even  decide  to  use  it  as  a  weapon 
in  defense  of  their  pet  systems. 

For  an  excellent  discussion  of  the 
I/O  portion  of  large  scale  operating 
systems,  I/O  Design  is  an  exceptional 
choice.  The  person  familiar  with  ex- 
clusively small  systems  will  find  he 
has  broadened  his  viewpoint  signifi- 
cantly after  reading  this  book.  I/O 
Design:  Data  Management  in  Operat- 
ing Systems  is  highly  recommended 
to  anyone  interested  in  throughput 
and  I/O  handling  and  usage. 
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By  Robert  4.  Stevens 
Software  Editor 


Software  Section 


SUMMARY  OF  OCTOBER  SOFTWARE 

This  month's  issue  of  INTERFACE  AGE  is  chock  full 
of  software  goodies  that  includes  one  business  applica- 
tion program,  one  general  purpose  application  program, 
three  development  program  articles,  and  two  game  pro- 
grams. A  summary  of  this  software  is  as  follows: 

•  Part  2  of  the  GENERAL  LEDGER  PACKAGE,  covering 
the  operating  procedures  and  example  run  outputs. 
The  total  software  package  developed  by  Bud  Sham- 
burger  provides  the  small  businessman  with  a  com- 
plete and  fully  documented  general  ledger  business 
application  software  package  for  the  8080  microcom- 
puter system.  This  software  package  is  written  to  run 
on  a  MITS  12K  Extended  Rev.  4.0  Disc  BASIC  inter- 
rupter. The  software  package  includes  the  following 
BASIC  Programs:  Check  Transactions,  Ledger  Trans- 
actions, Bank  Statement,  Journal  Vouchers,  Monthly 
and  Year-to-Date  Budget  Analysis,  Sort  General 
Ledger  Files,  List  General  Ledger  Chart  of  Accounts, 
List  General  Ledger  Procedures  and  List  All  General 
Ledger  Programs. 

•  BIO  RHYTHM,  developed  by  William  T.  Mitchell,  pro- 
vides professional  users  such  as  physicians  and 
psychologists  with  needed  software  for  their  micro- 
computer to  chart  their  patients  or  clients  in  order  to 
better  determine  and  predict  their  physical,  emotional, 
and  mental  states  of  well  being. 

•  ASSEMBLY  LANGUAGE  STRUCTURED  PROGRAM- 
MING by  Ed  Keith  provides  an  insight  into  writing 
assembly  language  programs  using  top  down  struc- 
tured hierarchy  diagrams  as  a  road  map.  Although 
structured  programming  is  a  much  needed  and  very 
powerful  software  development  tool,  it  will  not 
replace  flow  diagrams  contrary  to  Ed  Keith's  point  of 
view.  Keep  up  the  good  work,  Ed. 

•  M6800  FORTRAN  CROSS  ASSEMBLER  PROGRAM 
by  Gregory  Trollope  provides  a  two-pass  cross 
assembler  written  in  FORTRAN  for  use  on  the  IBM 
370  TSO  (Time  Share  Operating  System)  to  generate 
6800  microcomputer  object  code. 

■  SEARCH  SUBROUTINE  FOR  THE  6502  DISASSEM- 
BLER by  Arthur  Schawlow  provides  a  short  object 
code  search  routine  for  use  with  the  6502  Dis- 
assembler program  published  in  the  1976  September 
issue  of  INTERFACE  AGE.  This  routine  will  search 
through  an  assembled  program  for  any  given  instruc- 
tion or  any  combination  of  characters.  When  and  if 
they  are  found  they  will  be  displayed,  jump  to  the  dis- 
assembler and  the  command  sought. 

•  CHASE  by  Joseph  Jay  Sanger  provides  a  VDM  con- 
troller game  of  CHASE  written  in  8080  assembly 
language. 

•  STARS  converted  to  6800  assembly  language  by  Ed 
Keith  provides  the  game  of  STARS  on  a  platter  for  the 
enjoyment  of  the  readers  of  INTERFACE  AGE.  STARS 
is  the  example  program  which  Ed  Keith  uses  to  ex- 
plain structured  programming  in  his  Assembly 
Language  Structured  Programming  article  in  this 
month's  issue  of  INTERFACE  AGE. 

SOFTWARE  BUGS 

Dr.  Alan  R.  Miller  has  informed  us  that  there  is  an  error 
in  the  assembly  listing  of  his  HEXDUMP  program  that 
appeared  in  the  July  issue  of  INTERFACE  AGE.  The  ob- 
ject code  for  ACI  40H  is  CE  40  and  not  C3  40  as  listed  in 
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line  number  140  on  page  156.  The  HEXDUMP  object  pro- 
gram dump  is  correct  as  listed  on  page  156. 

INTERFACE  AGE  SOFTWARE  SHOPPING  LIST 

Now  that  INTERFACE  AGE  has  expanded  the  Micro- 
computer software  coverage  and  developed  a  targe  ap- 
petite for  good  software,  your  programs  and  application 
software  are  badly  needed  to  quench  this  enlarged  soft- 
ware appetite.  This  software  shopping  list  includes  the 
following: 

•  Microcomputer  Development  Software 

•  Short  Software  Routines 

•  Small  Business  Programs 

•  Hardware  Control  Programs 

•  Personal  Bookkeeping  Programs 

•  Personal  Investment  Programs 

•  Stock  Market  Programs 

•  Small  Fry  Educational  Programs 

•  Software  Communications  Protocol  Programs 

•  Off-Line  Software  Mass  Storage  Format  Control 
Programs 

•  Game  Programs 

•  Math  Plotting  Programs 

•  Statistics  Programs 

•  Engineering  Programs 

•  You  Name  It  Programs 

INEXPENSIVE  MICROCOMPUTER  SOFTWARE 

The  Microcomputer  Software  Depository  (MSD)  will 
act  as  repository  for  source  and  object  code  tapes.  Pro- 
grammers wishing  to  contribute  programs  to  the  public 
domain  but  who  do  not  want  to  bother  with  distribution, 
may  do  so  by  forwarding  appropriate  documentation  in- 
cluding short  descriptive  write-up  and  punch  paper  tape 
copy  of  program  if  possible  or  Cutts  cassette  or  North 
Star  Floppy  Disc  copy  to  MSD. 

Anyone  may  obtain  copies  of  these  software  pack- 
ages by  prepaying  a  small  fee  with  the  order  to  cover 
duplication,  postage  and  handling  cost.  Prices  will  be 
listed  in  periodically  in  INTERFACE  AGE.  Typical  cost 
for  a  short  program  will  be  approximately  $5.00 
($3.00/ounce)  plus  tax,  postage  and  handling.  As  a  con- 
venience MSD  will  also  provide  punched  paper  tape 
copies  of  vendor  supplied  software  packages  (VSP)  that 
will  be  sold  at  vendor  suggested  sale  prices. 

For  a  current  copy  of  the  available  software  from  the 
Microcomputer  Software  Depository  (MSD)  send  a 
check  for  $1.00  with  a  prestamped  9"  by  12"  return 
envelope  to  MSD. 

Support  MSD  to  build  a  software  library  by  sending 
copies  of  your  documented  software  programs  includ- 
ing short  description,  flow  diagrams  and  punched  paper 
tape  source  code  and  object  listings  if  possible,  or 
cassette  tape  copy  for  low  cost  distribution  to  the 
following  address:  Microcomputer  Software  Depository. 
2361  E.  Foothill  Blvd.,  Pasadena,  CA  91107,  (213)  449-0616. 

MICROCOMPUTER  SOFTWARE  DEPOSITORY 
PROGRAM  LISTING 

M I       i  i :  '">      UT  E  R   SOFTWARE  DEPOSITOR*  PROGRAM  LISTING  PklCE».£I.B0 

THE  FOLLOW  (Hfi  LISTS  SOFTWAKF  AVAILABLE  FhiOw  MSD  OH  A  PRE-PAID  BASIS 
OMLt*  THE  TOTAL  COST  OF  EACH  PACKAGE  IS  THE  SUM  OF  THE  BASIC  PRICE 
+  CALIFORNIA  SALES  TAX*  IF  APPLICABLE,  *■  PQ5TAPE  A*JD  HANDLING  C05T» 
FOREIGN  SUBSCRIBERS  PLEASE  NOTE  THE  D I  FFFRF.N  T  MAILING  COST  FOR 
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POSTAGF  OUTSIRF  U5A>    ADDLES*  ALL   fwaulFilfS  TO 

MICRQCOHPUTER   50FT*AftE  DEPOSITORY 
£361    F*    FOOTHILL  «LVt>* 
PASADENA*    CALIF,  ,  9llfl? 
QH  CALL  <   Si3   J   44*- 661 6 


i]  rnr>nnMH"LJTFH  softvarf  DEFnarmPv  **iso>  Hh:nr,jiAMJi  net.  it?? 


l*TOC 
PTBC 
PTAL 
KTSL 
PTOL 
PTO0 
PT0L 
CT 
CT5L 
CTQL 
CTQD 
CTBC 
CTBL 
HCAC 
HCSC 
HCOC 

KfiC 

MCAL 


HCOL 
HCOD 
HCBL 

TEXT 

FTTL 

CTTL 

HIM 

►CGrt 

fT^ 

BBSL 

KESL 

PACK 

FBOn 


NOTES 

•  CALIF*    SALES   TAX   RE  OH  I  RED 
FROM   RESIDENCE  O  F  C AL  I  F» 

:     USA  POSTAGE  +  HANDLING  OP 
THIRD  CLASS   USA  POSTAGE  + 
HANDLING  OR   SURFACE  RATE 
FORE  I  GN  POSTAGE  I 
THREE  TIMES  THIRD  CLASS 
USA   POSTAGE   HAT Et STANDARD 
Qft  SURFACE  RATE  FOREIGN 
POSTAGE  *    FI^E  TIMES  USA 
rr>  STAGE   RATE  (ALTERNATE* 

*  NEW  PROGRAM1  LISTING 
1      VENDOR   SOFTWARE  PACKAGE  - 


PROGRAM  HFDIA 

PTAC     PAPER  TAPE   ASSEMBLY  CODE 
PAPER  TAPE    SOURCE  CODE 
PAPER  TAPE"  OBJECT  CODE 
PAPER   TAPE  BASIC  CODE 
PAPER  TAPE  ASSEMBLY  LISTING 
PAPER   TAPE  S.OUHCE  L  t  ST  ING 
PAPER   TAPE  OBJECT  LISTING 
PAPER  TAPE  OBJECT  DUMP 
PAPER  TAPE  BA$IC  L I  5  T [ NG 
CA55ETTE  TAPE  ASSEMBLY  LISTING 
CA55ETTE  TAPE  SOURCE  LISTING 
CASSETTE  TAPE  OBJECT  LISTING 
CASSETTE  TAPE  OBJECT  DUMP 
CASSETTE  TAPE  BASIC  CODE 
CASSETTE  TAPE  BASIC  LISTING 
■HERO*   HAND   COPY  OF  ASSEMBLY  CODE 

HARD  COPY  OF   SOURCE  CODE 
XEROX   HARD  COPY  OF  OBJECT  CODE 
XEROX  HARD   COPY  OF   BASIC  CODE 
XERDX   HARD   COPY  OF   A55EHBLY  LISTING 
HCALF   FULL   SJZE  XERDX  HARD  COPY  OF  ASSEMBLY  LISTENS 
HCSL     XEROX   HARD   COPY  OF   SOURCE  LISTING 
XFFfOX   HARD   CfWi  OF  OBJECT  LISTING 
XEROX   HARD   COPY  OF  OBJECT  DUMP 
XRROX   HARD   COPV  OF   BASIC   L  i STING 
XFROX   HARD   COPT   OF  PRINTED  TEXT 
PAPER  TAPE  TEXT  LISTING 
CASSFTTE  TAPE  TEXT  LISTING 
HAN UAL 

xfrox  hard    copy  0  f  grammar 
paper  tape  copv  of  grammar 
xero*  hard  copy  of  binary  bootstrap  loader 
kerqx  hard  copy  of  hex  bootstrap  loader 
packagf  price  includes  all  i tem5/pro gram  #  uith  symbol  < 
floppy  disc  object  oump 
suffix  c=  hand  assembled  code 
suffix  l=  computer  formated  listing 
suffix  Dp  Code  dump  in  octal  or  hex 
suffix  f-  full  size  copyy 

DEF 1 N 1 T I QNSj 

ASSEMBLY  LISTING!   CRMPUTEH  ASSEMBLED  SOFTWARE  PROGRAM  LISTING 

THAT    INCLUDES   SYMBOLIC  ASSEMBLY  LANGUAGE  SOURCE 
CODED   INSTRUCTIONS  WITH  COMMENTS  PLUS 
EQUIVALENT  MACHINE  LANGUAGE  OBJECT  CODED 
INSTRUCTINS  AND  MEMORY  ADDRESS  ASSIGNMENTS  FOR 
EACH  INSTRUCTION   f   SOURCE  *  OBJECT  >« 


ASSEMBLY  CODE  E 
SOURCF  LISTING? 


SOURCE  CODE ■ 
OBJECT  LISTING! 

OBJECT  CODE 
WARD  COPY: 
CODE! 

LI  STINGI 
DUMPi 


SAME  CONTENT  AS  ASSEMBLY  LISTING  SUT  HAND  ASSEMBLED- 

SOFTWARE  PROGRAM  LISTING  RESULTING   FROM  COMPUTER 
SOFTWARE  CONTROLLED  ASSEMBLY  PROCESS  THAT  INCLUDES 
ASSEMBLY  LANGUAGE  SOURCE  CODED   INSTRUCTIONS  WITH 
COMMENTS,    SOMETIMES*    LINE  STATEMENT  NUMBEFtS  ARE 
INCLUDED  FOR  EACH  INSTRUCTION- 

SAME  CONTENT   AS   SOURCE  LISTING  BUT  HAND  ASSEMBLED- 

SOFTWARE  PROGRAM  LISTING  RESULTING  FROM  COMPUTES 
SOFTWARE  CONTROLLED  ASSEMBLY  PROCESS  THAT  ONLY 
INCLUDES  MACHINE  READABLE  OBJECT  CODED  INSTRUCTIONS 
AND  MEMORY  ADDRESS  ASSIGNMENTS. 

SAME  CONTENT  AS  OBJECT  LISTING  BUT  HAND  ASSEMBLED* 
XERDK  OR  PRINTED  COPY • 

HAND   ASSEMBLED   CODE    t   SOURCE »   OBJECT.   OR  ASSEMBLY 
CODE  1  - 

COMPUTER    FORMATED  LISTING* 
COMPUTER  MEMORY  DUMP. 


M5D  PROGRAMS 


CPU  SYMBOLIC  DESCRIPTIVE 
TYPE     NAME  NAME 


MSO  r 
MEDIA 


APPLECD     6509  APPLE  COMPUTER 

DISASSEMBLER  BY   ALLEN  BAUM 
&  STEPHEN   WOZN I AK- INTERFACE 
AGE*    SEPT.    1976,  VOL-Ij*I0* 


80 SB     LPT  I  I HT 


fiPIBB  BFWOA 


6B00  MINORS 


SBflfl  DRfiDP 


LOAD  mSH  PAPER  TAPE  IN 
INTEL  HEX  FORMAT  BY  BURT 

hash i £ume- interface  age* 

OCT-    1976.    VOL*  Id  I  1- 


8080  BINARY   FILES  WITH 
OPTIONAL   AUTOSTART  BY 
WILLIAM  K.  JORDAN-INTERFACE 
AGE*   OCT*    1976*    WL  -  h'l  l< 


M | N  OPERATING  SYSTEM   BY  ED 
KEITH  *  DENNIS  HESCOX- 
INTERFACE  AGE*   OCT*  1976. 
VOL-  1**11  ■    PTA.L-*  INCLUDES 
OPERATING  INSTRUCTIONS* 
PAPER  TAPE   FORMAT  AND 
SAMPLE  RUN 

DR.  BE ATT  I E 1 5  BASIC  DIET 
PLANN[NG  BY  DR.  BEATT IE- 
INTERFACE  AGE*  OCT  -  1976. 
VOL-  1**11* 


1 -TEXT 

1 -  HCAL 
t-PACW 

2-  PTAL 

E-PTO'D 
2-TEXT 

2 -  HCAL 
e-PACK 

3-  PTAL 
3-PTOD 


PRICE   IN  I 
*CALIF-  TAX<»J 
*USA  POSTAGE*  t  1 


5-00*0*  3a* 1-00 
INC,    UITH  TEXT 


INC-  W| TH  PTAL 
Cl-30+0-  IS+l.ttfl 
|NC-    WS  TH  TEXT 


S*0fl*0*4B* I -00 
INC*    WITH  PTAL 


3-TEXT  * 
O-HCAL  * 

3 -  PACK  * 

4-  PTAL»«  0 
A-PTOD  < 

4-TEXT  * 
4-HCAL  * 
4-PACK  I 


S-TEXT 
5- HCBL 
5-PTBL 
^-PACK 


3*00*0*  ifi* 1 -00 
INC    WITH  TEXT 


B. A0+0.AB+2.00 
JNC*   Wl TH  PTAL 


S.00+0. If* 1-00 
INC    WITH  TEXT 


3-00*0-  18*  5  *0fl 
INC.  WI TH  TEXT 
H-00*0*  4H*9*00 


SYSTEM  SELECTION  ADVFCE-  WE  WILL  HELP 
YOU  TO  CHOOSE  FROM  THE  BEST  OF  EACH 
MANUFACTURER  TO  COMPLETE  THE  SYSTEM 
BEST  SUITED  TO  YOUR  NEEDS.  COME  SEE 
AND  TRY- 


PROCESSOR  TECH. 

SOL  20  SYSTEM 

TDL  ZPU  Z16K 

CROMEWCO 

POLYMORPHS 

VECTOR  GRAPHICS 

IMS  A  J 

SWTP 

INTEL 

BYTE 


■COM  DISCS 

NORTH  STAR 

TAR BELL 

SEALS 

DYNABYTE 

LEAR  ADM  3 A 

COMPUCOLOR 

SOROC 

5ANYO 

HITACHI 


ALPHA  MICRO  16  8 

OKIDATA 

DECWRiTER 

MULT|TERM 

5  R  POLYPHONIC 

COMPUTALKER 

S  S  MUSIC 

I  C  S  SOCKETS 

TOOLS  SUPPLIES 

BOOKS  MAGAZINES 


LAWNDALE 

BYTE  SHOP 

the  affordable  computer  store 

16508  HAWTHORNE  BLVD. 
LAWNDALE.  CA  90260 
(213)  371-2421 
HRS:  TUE.-FRI.  12-8,  SAT,  10-6 

BANKAMERICARD  ■  MASTERCHARGE  *  AMERICAN  EXPRESS 


TORRANCE 


CIRCLE  INQUIRY  NO.  58 


DTC  MICROFILE 
DEMONSTRATOR 

20%  OFF 

(ONE  ONLY) 

DTC  MICROFILE  MICROCOMPUTER 

8080A  PROCESSOR 
40K  RAM 
7K  ROM 
DUAL  PERSCI  FLOPPY 
DUAL  SERIAL  INTERFACE 
GREAT  SOFTWARE 

BASIC  (20K) 

TEXT  EDITOR 

LETTER  WRITER 

DOCUMENT  PROCESSOR 

$7345  LIST  —  LESS  20% 

DTC  302  DAISY  WHEEL  PRINTER 

DIABLO  HYTYPE  MECHANISM 
45  CPS 

FULL  KEYBOARD  WITH  10  KEY  PAD 

BUFFERED 

PLOT  MODE 

PEDASTAL 

$3600  LIST  —  LESS  15%  (20%  OFF  with  ABOVE) 

BVTE5H0P 

i- he  aHardftbl*  compute  *l?r« 

San  Francisco:  321  Pacific  Ave.  (415)  421-8686 
 Berkeley:  1514  University  Ave.  (415)  845-6366 
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CIRCLE  INQUIRY  NO.  64 
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SOFTWARE  EDITORIAL 


EZMEAP5     ECHO   I,   Z£fiO  MEMORY,  FCKO 

REVERSE  *  .PRINT  SU&P6 UTILES 
BY   HOWARD  BEHENROM- 
INTFHFflCE  AGE.    OCT ■  1976, 
VOL .|<fll< 


BOS0  F5P-I 


ESP-J    SOFTWARE  PACKAGE  ftT 
MICHAEL   SHRAYEK- INTERFACE 
AGE  p   OCT  ■  un>L*l><Ml> 
PTGR    IS  PAPER  TAPE  COPY  OF 
GRAMMAR* 


PftOCESSOft  TECHNOLOGY 
SOFTWARE  PACKAGE  ND*  I 
SUMMARY  BY  R.   A-  STEVFN5- 
INTER FAC E  AGE*   OCT*  1976, 
VOL ■ 1**13- 

EXHAUST  I VF  aflB0  RAW  MEMORY 
TEST  PROGRAM  BY  T.E-TRAVIS 
-INTERFACE  AGE,  NOV*  I  97  6, 
VOL ■ 1**12- 


tVBBB     MEMO MP- I    SWTPC   AHfif)  MEMORY  DUMP 

PROfiftAM  MTMOMP-I    BY  GARY 
KAY- INTERFACE  AGE.  NOV. 
197ft,  VOL-H,#12- 


Ffttflfl  ERAMMT 


6B00  MEMCON-I 


AHflfl     8 JIB 


SWTPC   SSflfl   ROTATING  H I T 
RAM  MEMORY  DIAGNOSTIC 
PRO CRAM   ROBIT-I    BY  GARY 
KAY- INTERFACE  AGE.  NOV. 
197ft,    VOL. I »*12» 


SWTPC   AfiGa   SNORT  MEMORY 

address  convergence 
program  memcon-1  by  raw y 
kay  - inter  face  age,  nov, 

3976.  V0L.1jM2* 


BLACKJACK    IN  13ASIC 
PROGRAM  RY   ED  KEITH  ft 
DENNIS  HE5COX.    THE  BJJB 
PAPER  TAPE  OBJECT  CODE 
REQUIRES  RORERT 
UITERWYK'S  SWTPC 
MICROBASIC  OPERATING 
SYSTEM- INTERFACE  AGE, 
NO  V*  VOL. I, *I2. 

PTHL+    INCLUDES  SAMPLE  RUN* 
INSTRUCTIONS,   LIST  OF 
VARIABLES  AND  LIST  OF 
ROUTINES. 


6-PTAL 

5*  0B*fl . 30* 1  *  00 

6S0S 

RFPR 

REVISED   FLOATING  PQStlT 

M-PTOC 

■=  } 

S*BB+B,3B+ I .00 

ROUTINES  FOR   ftS02*  BY 

1 4- PTAL 

< 

9-00*0- 5A+2.00 

( _ jF£ j 

I  . 00*A, 0  ft*  t ■ 00 

HOY  RANKIN    i  STEVE 

14-PTSL 

10.00+B. 60*2. O0 

] NC -    JITH  TFKT 

WOINIAK    -    INTERFACE  AGE, 

1 4-TEXT 

< 

S.00+0. 19+ | .00 

ft" PACK 

NOV-    1976,    VOL-  1**12. 

1 d-HCAL 

INC-    WITH  TEXT 

NOTE  •   -   ORIGINAL  MATH 

1 A-PACK 

i 

7-PTOD 

<T0 

30  +  WH +1  ■ ftfl* 1  - W 

PACKAGE   FIRST  APPEARED  IN 

7  "rtAN 

INC .    Ml TH  PTOD 

PR*    DOBS  *5  JOURNAL*  AUG. 

'I  -  i;  f  \ 

30  *  0+1    I  ■  RH+  ]  *  SR 

1976j    VOL-  1**7- 

7 -MAN 

|NC  ■    M|  TH  CTOO 

7-PTGR 

5.00*0.30* 1  *  SB 

AS0B 

Hi SPPMUP 

HIGH  SPEED  DO  UBL  E  P  R  EC  I  SON 

1 S-PTAL 

*  o 

H .00+0 . flfi+ 1 . Bfi 

INC    WITH  PTGR 

MULTIPLICATION  SURROuTlNE- 

7 -PACK 

HISPOMUP  BY  PERMISSION  AMO 

COURTESY  OF  MOTOROLA *S 

1  5- TEXT 

c 

1  .00+0*06+1*00 

H  -  P  T  GR 

- 

5.00*0. 30*  1  •  SO 

MAH00  USER   GROUP  L I HHAKY- 

1  S-HCAL 

< 

INC.   Wl TH  TEXT 

6 -TEXT 

- 

}NC-    Wl  TH  PTTL 

INTERFACE  AGE.  NOV-  1976. 

I  5- PACK 

T. 

K-PACX 

V0L*l#t|2* 

6B00 

Dl  VI  ft 

REENTRANT   1ft  SIT  DIVIDE 

1 fi-PTAL 

<  1 

S. 00+B, 48+1.00 

SUBROUTINE  -   01 VI  ft  BY 

9  - PTAL 

ft*  00*0.3ft+2,00 

PERMISSION,  AND  CCURTESV 

1  6-  TEXT 

1 .00+0-0ft* 1 *0B 

OF  MOTOROLA'S  M&800  USER 

I  f-nCAL 

INC*   WITH  TEXT 

9-PTOD 

INC   WITH  PTAL 

GROUP  LIBRARY-  INTERFACE 

1 6-PACK 

9-TEXT 

2.fl0*fl.  12* 1 .00 

AGE*   NOV.    1976*    VOL  -  1 • *  1 £• 

9-HCAL 

INC*    WITH  TEXT 

9- HCOD 

INC*    WITH  TEXT 

RENTMUP 

REENTRAMT  DOUBLE  PRECISION 

1 7-PTAL 

t  0 

S.00+0. 48* I .00 

9-PACK 

MULTIPLICATION  SUBROUTINE- 

RENTMUP  BY  PERMISSION  AND 

1 7-TEXT 

1 .00+0.06+1 *00 

10- PTAL 

n 

5-00*0- 30* 1 .00 

COURTESY  OF  MOTOROLA'S 

17-HCAL 

INC.    WITH  TEXT 

10-PTSL 

0 

R.0fl*0.  AH-*  1  +  00 

MftROfl  USER  CROUP  LIBRARY- 

1  T^PACK 

| 

Ift-PTOD 

INC ■    WITH  PTSL 

INTERFACE  AGE,    NOV.  197ft, 

1H-TFXT 

] .00t0.0ft*1 -00 

VOL  ■  1  r  f  12- 

30-HCAL 

INC.   WITH  TEXT 

|fl-PACK 

t 

B0B0 

ID  MFC 

COMPUTER  OR  CONTROLLER  BY 

1 ft-PTAL 

<  B 

5. 00+B. 30+1-00 

TERRY  flENSON.    INTEL  - 

1B-PTSL 

5-00*0. 30+ I .00 

1 1 -PTAL 

g 

5.00*0*30* 1 .00 

INTERFACE  AGE,    SEPT.  I976j 

IS-TEXT 

< 

1 »  00* A. B  ft* 1 . 00 

i i -prSu 

8.00+B- aa* 1 .00 

VOL  •  1  ,  *  t  B  . 

1B-KCAL 

INC   WITH  TEXT 

1  l-PTOD 

[NC.    Wl TH  PTSL 

1  H-PACK 

T 

1 i -  TEXT 

1  *B0*B-0ft* 1-00 

1 l-HCAL 

INC.   WITH  TEXT 

KSJ 

LCST 

START RFK  &Y  LYNN  COCHfiAN- 

1  9-PTBL 

<  0 

7.00+0.*12*  1  .00 

1 I -PACK 

f 

1  NT  ERFACE*    JUNE  1976*. 

19-TEXT 

3.00+0. 1S+ 1 .00 

VOL*  W*7* 

19-HCBL 

inc.  with  text 

12-PTAL 

0 

■.!.■:.;:+  i  .-.m 

19-PACK 

, 

3S-PTSL 

0 

e.00*0-JB*L .00 

1R-PTOD 

[NC *  WITH  PTSL 

S0S0 

WSPG 

WORD   SEARCH  PUZZLE 

S0-PTBL 

<  0 

6*00+0*3  6*  9  *00 

1R- TEXT 

1.00*0* 0ft* I .00 

GENERATOR  BY   RICHARD  S, 

90-TEXT 

2.00+0. 12+1.00 

12-HCAL 

INC.    WITH  TEXT 

ED EL MAN  -   INTERFACE,  JULY 

20-HCBL 

INC ■    W 1 TH  TEXT 

1H-PACK 

1976,   VOL- l*#B. 

20 -PACK 

j 

1  3-PTBL 

0 

9-00+0. 54*9*00 

R0R0 

PGP-IORHY 

BIORHYTHM  BY   PAUL   GREEN  - 

91  -PTBL 

*  0 

ft.0B  +  0.  36+1*00 

1 3-PTBL 

l2*Bti*B.72*2.0B 

INTERFACE  AGE,    AUG.  1976* 

21 -TEXT 

1  .00*0. 12+ 1 .00 

VOL* 1 . '9* 

ai-HCBL 

INC*    WITH  PTBL 

13-TEXT 

2-00+0. 19+1-00 

21 -PACK 

i  i-ik;hi 

1 NC  *   WITH  TEXT 

mm 

WD&IORHY 

BIORHYTHMS    [N  PRACTICE  BY 

92-PTBL 

*  0 

3.00+0. Afl+2-00 

] 3-PACK 

WILLIAM  L.    DONHA.^ .   M.D.  - 

22-TEXT 

2.00*0. 12+1.00 

INTERFACE  AGE, 
VOL-  I*pT9* 


AUG*  1976, 


80  30  ffEBJ 


BLACKJACK   BY   RICHARD  5. 
EDELMAN  -   INTERFACE  AGE, 
AUG.    1976,    VOL. 1**9* 


99-HCBL 

22-  PACK 

93 -PTBL 
93-TEXT 

23-  HCBL 
93- PACK 


r  NC ■    WITH  TEXT 


6.00  +  0. 36+ 1  .00 
1  .00  +  0.06+1  .00 
INC*    WITH  TEXT 


RAM's 

S-100  64K  MEMORY  CARD 

Parity,  S-100  Bus,  No  Wait  States,  DMA 

2102AL-4 

Nec  450IMS 

1.45 

Compatibil  ity  and  Memory  Size  Upgradeable. 

New 

64-99 

1.40 

Fully   Assembled  and  Tested  by  INTEL. 

100-Up 

1.35 

1  GK  x  ii  Words         $  520.00 

2101  AL-4 

Nec  450NS 

2.75 

32K  x  S  Words  850.00 

2111  AL-4 

Nec  4S0NS 

2.75 

48K  x  8  Words  1350.00 

6810-1 

128x8  Bit 

5.00 

64Kx8Words  1800.00 

Pre-payment,  deduct  10% 

SAMTEC  SOCKETS 
LOW  PROFILE  DIPS 

1-99  WO-Up 
14  Pin  .20  .18 

16  Pin  .22  .20 

22  Pin  .35  ,33 

24  Pin  .33  .30 

28  Pin  .42  .40 

40  Pin  .45  .43 

IMSIA  CONNECTORS  S-100 

1-25  3.50 
25-Up  3.25 

ITHACA  AUDIO  BOARDS 
PARTS 

8K  Ram  Card  25.00 

Nec  Ram  Kit  89.50 

Support  Chip  Set  9.50 

Socket  Set  1  7.20 

Regulator  Kit  9.00 

2-80  CPU  Card  35  00 

Z-80  CPU  22.50 

Support  Chip  Set  28.50 

Socket  Set  8.80 

Regulator  Set  3.25 

OK  MACHINE  AND  TOOL  CO. 

WIRE  WRAP  TOOLS 
BW-630    Battery  WW 

Gun  33.00 

BT-2628  26-28  AWG  Bit  8.95 
WSU-30    Hand  Tool  5.95 
WSU-30M  Hand  Tool  (Modi- 
fied Wrap)  6.95 

50  teet  Kynar 
Wire  (red,  blue,  or 
yellow]  1.60 


SEMCOM 


INC. 

(31 31  682-3869 


682-3869  32S  S.  Winding  Drive 

Pontiac,  Michigan  48054 

Hours:  12  noon  —  8  p.m.  {Eastern  Time) 


INTEGRATED  CIRCUITS 

Buy  Low  Power  and  Save 

74LS00  .27 

74LS02  .27 

74LS04  .30 

74LS08  .27 

74LS10  .27 

74LS11  .27 

74LS13  .64 

74LS20  .27 

74LS21  .27 

74LS30  .27 

74LS32  .28 

74LS40  .30 

74LS74  .43 

74LS85  1.28 

74LS86  .47 

74LS90  .95 

74LS92  .95 

74LS93  .95 

74LS138  1.28 

74LS151  1,41 

74LS153  1.14 

74LS155  1.28 

74LS157  1.28 

74LS75  1.75 

8T97  1.00 

340T-5  1,00 

7805  1 .00 

YA-3-1015A  S9.00 

Single  supply  5  voits  replaces  all 
UARTS  (pin  for  pin) 


74LS160 

1 

49 

74LS161 

1 

AU 

74LS157 

1 

20 

74LS174 

1 

28 

74LS175 

1 

20 

74LS181 

6 

00 

74LS190 

2 

13 

74LS192 

1 

62 

74LS193 

1 

63 

74LS194 

1 

28 

74LS195 

1 

45 

74LS251 

1 

78 

74LS253 

1 

28 

74LS257 

2 

10 

74LS290 

1 

60 

74LS293 

1 

60 

74LS365 

87 

74LS366 

87 

74LS367 

8  1 

74LS3B8 

87 

74LS42 

1 

07 

74LS47 

1 

07 

74LS48 

1 

07 

8T98 

1 

00 

8T26B 

2 

10 

340T-12 

1 

oo 

7812 

1 

00 

EpROM's 
2708  Fairchild  22.00 

Single  5  Volts  Supply 
2708  Signetics  16.00 
+5  Volts,  -12  Volts 

Both  2 7 OS's  Program  On  All  Stan- 
dard Units  and  Have  450  NS  Access 

5204  512x8  Bit  1  Usee  14.00 

C1702A  256x8  Bit  1  Usee  10.00 

6834-1  512x8  Bit  750  Nsec  16.50 

6834  512x8  Bit  575  Nsec  17.50 

5204A  512x8  Bit  750  Nsec  16.50 

DOCUMENTATION 
AND  MANUALS 

INTEL    8080A  User  Manual  4.00 

INTEL     8085  User  Manual  5.00 

2-80  User  Manual  6,50 
S-100  Design  Manuals 

Serial  I/O  and  TTY 

Interface  5.00 

Parallel  I/O  Interface  5,00 

Floppy  Disk  Interface  5.00 
Z8078O8OA  CPU 

Design  5.00 

8085  CPU  Design  5.00 

CRYSTALS 

(Fundamental  Type)  6.00 

18.432  Mhz  36.0  Mhz 

27.000  Mh2  6.144  Mhz  (8085) 


MICROPROCESSORS 
Z-80        Zilog  CPU  22.00 
8085        Intel  5  Volt 

CPU  (8080  with 
clock)  29.00 
8080A     Nec  2  Mhz  CPU  13.50 
8080A-1    Nec  3Mh2  CPU  21.00 
8080A-2   Nec  2.5  Mhz  CPU 

20,00 

6800         Mot.  CPU  24.00 
MICROPROCESSOR 
SUPPORT  CHIPS 

Z-80  PIO  (Parallel  I/O)  13.00 
2-80  CTC  (Timer)  13.00 
8212  8  bit  Latch  3.00 
8224  8080A  Clock  Chip  4.00 
8238  8080A  Bus  Driver  7.00 
8251  Serial  I/O  7.00 
8255C  Parallel  I/O  7.00 
8214  Interrupt  Chip  10.00 
8155  256x8  Ram,  22  I/O 

Lines  and  Timer  23.00 
8253  Prog.  Interval  Timer27. 50 
8755-8  EpROMand  I/O  185.00 
6820  PIA  10.00 
6850  ACIA  12.00 
6852  Syn.  ACIA  16.00 
6860  Modem  12.00 
2513  Upper  Case  ASC11  8.00 
MCM6571  7x9  ASCII 

Char.  Gen.  12.00 


TERMS:  All  parts  guaranteed  money  back;  100%  tested.  Postage  and  handling:  add  5%;  minimum  $1.50. 
Minimum  order  S6.0O.  Michigan  residents  add  4%  tax.  We  reserve  the  right  to  substitute  pin  for  pin  re- 
placements of  higher  quality  or  speed  for  price  of  ordered  device  unless  noted  on  order.  Price  subject  to 
change  without  notice.  We  accept  Master  Charge  and  Visa.  — M*  Quota  On  High  Volume  Orders— 
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CIRCLE  INQUIRY  NO.  80 


OCTOBER  1977 


How  is  A  Computer 

Like  A  Tennis  Shoe? 


•»   *"  *   "~ 


ITS  NOT!  A  Computer  is  a 
product  of  sophistication  and 
demands  a  Specialty  Retail  En- 
vironment. 

Byte  Shop  is  the  leader  in 
computer  store  retail  and  to  us, 
your  purchase  and  its  future  ex- 
pansion is  important. 

Computerware®  from  the 
Byte  Shop  is  designed  to 
change  with  time  and  is  not  a 
department  store  disposable. 

Visit  a  Byte  Shop  to  explore 
the  unexplored. 

Arizona 

Phoenix— East 
813  N.  Scottsdale  R. 
Phoenix— West 
12654  N.  28th  Drive 

Tucson 

2612  E,  Broadway 

California 

Berkeley 

1514  University  Ave. 
Burbank 

1812  W.  Burbank  Blvd. 


Stop  in  for  your  "Button  of  trie 

OCTOBER  1977 


Campbell 

2626  Union  Ave. 

Diablo  Valley 
2989  N.  Main  St. 
Fresno 

3139  E.  McKinley  Ave. 

Hayward 

1122  "B"  Street 

Lawndale 

16508  Hawthorne  Blvd. 

Long  Beach 

5433  E.  Stearns  St. 

Marina  del  Rey 

4658  Admiralty  Way 

Mountain  View 

1063  W.  El  Camino  Real 

Palo  Alto 

2233  El  Camino  Real 
Pasadena 

496  W.  Lake  Ave. 
Placentia 

123  E.  Yorba  Linda 

Sacramento 

6041  Greenback  Lane 

San  Diego 

8250  Vickers-ll 

San  Fernando  Valley 

18424  Ventura  Blvd. 

San  Francisco 

321  Pacific  Ave. 

Santa  Barbara 

4  West  Mission 

Stockton 

7910  N.  Eldorado  St. 

Thousand  Oaks 

2707  Thousand  Oaks  Blvd. 


Tustin 

El  Camino  Plaza 

Ventura 

2409  Main  St. 

Westminster 

14300  Beach  Blvd. 

Colorado 

Arapahoe  County 

3464  S.  Acoma  St. 

Boulder 

2040  30th  St. 

Denver 

Cherry  Creek  Shopping  Ctr. 
Florida 

Cocoa  Beach 

1325  N.  Atlantic  Ave.,  Suite  4 

Ft.  Lauderdale 

1044  E.  Oakland  Park 

Miami 

7825  Bird  Road 

Illinois 

La  Grange 

5  South  La  Grange 

Indiana 

Indianapolis— North 
5947  E.82nd  St. 
Kansas 

Mission 

5815  Johnson  Dr. 

Minnesota 

Eagan 

1434  Yankee  Doodle  Rd. 

Monta  na 

Billings 

1201  Grande  Ave. 


/ 


New  York 

Levittown 

2721  Hempstead  Turnpike 

Rochester 

264  Park  Ave. 

North  Carolina 

Raleigh 

1213  Hillsborough  St. 
Ohio 

Columbus 

2432  Chester  Ln. 

Rocky  River 

19524  Center  Ridge  Rd. 

Oregon 

Beaverton 

3482  SW  Cedar  Hills  Blvd. 

Portland 

2033  SW  4th 

Pennsylvania 
Bryn  Mawr 

1045  W.  Lancaster  Ave. 

South  Carolina 

Columbia 
2018  Green  St. 

Utah 

Salt  Lake  City 
261  S.  State  St. 

Washington 

Bellevue 

14701  NE  20th  Ave. 


Month"  from  participating  dealers. 

CIRCLE  INQUIRY  NO.  92 


BVTE  SHOP. 

the  affordable  computer  store 
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SOFTWARE  SECTION 


SOFTWARE  EDITORIAL 


AB80  BLUFF 


ftfifle     K  AltS  I  MB 


BLUFF  BY  PHIL   FELOMAN  a 
TO*  HUGE  -    I NT ENFACE  AGE* 
SEPT  *    }9T&*  VQL*1*'IB, 


RELATIVE  A0DRE55  SACK  - 
STEPPER   IN  MICRO-BASIC 
BY  J.    HUFFMAN    "  tNTEPFACE 
AGE*    PEC*    1976*  V0L»W*k3, 


TFFT  6000  TEXT  EDITOR  FOR  THE  SWTPC- 
6000   RY  HARK   BOBGERSON  - 
INTERFACE  AGE/    DEC-  1976* 
VOL- 1**1 3-    HCAL    IS  COPY  OF 
FULL  SIZE  ASSEMBLY  LISTING- 


8BR0  WPATBX 


R080     LLLR  I 


WANG'S  PALO   ALTO  TINY  BASIC 
PT  ROGER  RAU5K0LB  - 
INTERFACE  AGE/   DEC-  1976* 
VOL. I ft I  3*    HCAL   *  HCSL  ARE 
COPIES  OF  FULL   SIZE  CODE 


2fi-PTHL  «  I 
24-TEXT  * 

24-  HCBL  < 
2A-PACK  * 

25-  PTBL  *  I 
2  5-HCBL  * 

2  5- TEXT  * 

25-  PACK  t 

2  6-PTAL   «  I 

26-  FTOO  <: 

26-  HCAL  * 
2«-TEJ<T  * 
SO  PACK  t 

E7-J»TSL  «  ( 

27-  PTQD  * 
21-HCAL  * 
27-TEXT  * 
E7-HCSL  * 

27-  PACH  ■ 

gS-TEXTI*  * 

28-  PTSL2* 
S0-HCAL2* 

I  28-TEKT2* 

.  aa-PTSi  3* 

,    SB -HCAL 3* 

as- text 3* 

2B-PTSL4* 
2B-TEXT4* 
20 -HCAL 4* 
28-PACK  ■ 


SC/MP  NIPL 


LLL  8880  BASIC  INTERPRETER 
GRAMMAR  BY   JERRY  BARBER  4 
HOYCE  ECKARD  -   SUBMITTED  BY 

FI5KEA   -    INTERFACE  AGE/ 
PEC,      197  6, VOL. 2,* I <PART  I>i 
JAN'      1*77.UC-L*2**2<PART  21, 
FEB.      1?77* V0L.2**3tPART  3»* 
MARCH    1977,  VOL- 2*'4*PAHT  *>. 
TEXT  1    JS  PART    I*    TEXT?  IS 
PART   2*    ETC    KCAL2.3,    •  * 
ARF   FULL  SIZE  XEROX  COPIES 
OF  ASSEMBLY  PROGRAM  LISTINGS 
OF  PARTS  2,3*    *  4* 

N I RL-NAT 10NAL 1 5  TINT  BASIC 
GRAMMAR   FOR   SC/MP  BY  PHIL 
ROYBAL  -   INTERFACE  AGE*  DEC 
1976*    VOL  -  2 t    I  I  *  ASSEMBLY 
LISTING  PUBLISHED  JAN .  1977* 
VQL*2.M. 


SC/fr  MtffiAGFLS   HAGFLS  RY   PR-  MAKVlN 

UIN^JNREAD   BY  PERMISSION 
I  COURTESY  OF  NATIONAL 
SEMICONDUCTOR  -  INTERFACE 
AGE'   CEC    197  6*  WOL.2-*!- 

00R0     AHS80  AH SAT  S0G0   STANDARD  DEBUG 

MONITOR  BY   RICHAKO  C  ALLEN 
S  JOE  KA5SER   -  BYTE   «  13* 
SEPT.    1976*  VOL*2>.H* 
SUBMIT  tr:P   BY  JOE  KAS5ER* 


7f,K00     BAFCMP       BASIC  ALGORITHMS   FOR  COMMON  32-PTBL 

MATH  FUNCTIONS  BY  MICHAEL  32-TEXT  < 

P.  BURTON  -  INTERFACE  AGE*  32-PACK  i 
JAN*    1977/  VOL.2>tS. 


6.80*0*  3  6+  I  -00 

h  .08+0-06*  I  * 00 

INC    WITH  TEXT 


5.00+0.30+1 .00 
1  .08*0.06+  I  ,00 
INC.    WITH  HCBL 


15.00*0,90+2-88 

10.00+0. 
3* 00*8 « 18* I . 50 
2.08+R. 12*1* 25 


20.00+ I .23+3*88 
10.00*0,  60*2-00 
4.08+0-E4*  I  >  58 
INC.    WITH  HCAL 
1 .  00+0 .  2*1  +  I  -  50 


5.88*8-30+2.80 
ST  .  08*  3  -  <*2*  6.001 
5.00+8. 3B+2-B0 
3-00*0. l£+2.00 
36.00*2. 1 4+4.08 
5.  80*0>  30  +  2.08 
3.00*0. 1 8+2-00 
I  5.00*0*90*2.08 
3.00*0- 18*2.00 
3-00+0. 1 B*2,0B 


S. 08+0- 30*2.00 
]0.  0-3  +  3.00*2-00 
10.00+3.00+2-00 
5-00*0.3fl+1.08 
2*00*0.  I       I  -00 


H0S0  TJMflWG 


BY  EDWARD  CHRIST  I  AN  SON  - 
INTERFACE  AGE*  FEB*  1977* 
VOL. 2* *3- 


RANDOM  NUMBER  GENERATOR 
BY  BOB  MARTIN  -  INTERFACE 
ACE*    FEP  *    1977.  VOL-2*f3* 


RNDFGC5T   KND  FUNCTION  GENERATOR 
CHt-SOUARE  TEST  PROGRAM 
BY   BOB  HARTtN   -  INTERFACE 
AGE*    FEB  ■    1977*    VOL. 2**3- 


K0R0  TTHOCSR 


R0S0  TDOHP 


B880  MEMORY  OBJECT  CODE 
SEARCH  ROUTINE  BY  T-  E* 
TRAVIS  -  INTERFACE  AGE* 
FEB.    1977*  VQL*2*f3, 


80  80  OCTAL  MONITOR   PRO $ RAH 
BY  THOMAS   E-    DOYLE  - 
I NTFKFAGF  AGE*    FEB-  l?77, 
VOL*E* *3* 


PACKAGE  BY  DAVID  MEAD  t 
HOD  IF! ED  BY  HAL  BRAND  AND 
FRANK  QLKEN   -  INTERFACE 
AGE*    FEB*    I97T*  VQL.2-*3, 


33-HCBLF 

5-  00  +  0.  30,+2-00 

33-HCBLF^ 

INC    WITH  PTBL 

33-TEXT  * 

5. &0*0- 30*2*08 

33-PACK  i 

3A-PTAL  * 

7.00*0. 42+2-00 

3JI-PTSL  * 

6.00+0.  3  6+2.00 

3A-TEXT  < 

2-00+0. 12+ 1 .00 

3 A- HCAL  F 

d. 00+0. 24+ 1 .00 

34-KCALF* 

INC    M  \  TH  PTAL 

34-PACK  r 

3S-PTBL  * 

4.00+0.24+ \ .08 

3  5-HCBLF* 

INC    Wl  TH  PTBL 

3 S- PACK  * 

3*>-PTAL  < 

0 

5-00+0.  3&+t.8'B 

36-PT5L  * 

5.  00  +  0.30+ 1 -00 

36-TEXT  < 

1 .00+0-06+ 1 .00 

36-HC  AL  F-* 

JNC-    WrtH  TEXT 

34-HCALF 

2.80+0. 12*1-00 

36-RACK  i 

0-00*0. 40+2- 08 

37-PTSL  * 

0.00*0.40+2-00 

3T-TEXT  * 

2*00*0-  IS+I-00 

37-KCALF 

4-08*0*24+1.08 

37-HCALF-! 

INC.    Wl TH  PTAL 

37-PTOD  * 

5.00+0. 30+1- 50 

37-PACK  ■ 

38-TEXT  * 

0 

3-00+0. 1 8+2-00 

3fi-HCALF< 

3P-PTSL  * 

36*80*2.  1  6+4*00 

^S-PACK  t 

29-TEXT 
2?- HCAL 
29-PTSL 
29-PTCD 
29-PTGK 
2* -PACK 


30-PTBL   *   0  5-00+0.30*2,00 


S0B0     ZK0MEBP     ZB0  MIT5   13K   EXTENDED  BASIC 
PATCHES  BY  MARTIN  D*    GRAY  - 
INTERFACE  ACE.    MARCH  1977* 
VOL .  2**4- 


A 502  RJBAST 


31 -PTSL 
3I-PT0D 
31 'PACK 


80  B0  ECHSO 


M  t  ChOCOmPuT  ER   STOCK  OPTIONS  33-PTBL 


I  5.00+0-90  +  2.00 
5-00*0*30+2,00 


&.  00+0-3  6+1.0 
2.00+0.  12* I ,00 


*0.  -TA 


6S02  APPLE  STAR-TREK  BY 
ROBERT  J.    Bl  SHOP  - 
INTERFACE  AGE  *  APRIL  1*77* 
VOL  -  E*>5. 

6B00     AMI  PRO TO  AMI'S  PHOTO  DEVELOPMENT 
SOFTWARE   FOR   EVK  SERIES 
PROTOTYPING  BOARDS  BY 
PERMISSION  AND  COURTESY  OF 
AMERICAN  MICROSYSTEMS 
EDITED  ST  ft. A, STEVENS- 
INTERFACE  AGE*    FEB ■  1977* 
VOL.2. #3. 

H0K0     CONSOL       CONSOL    IK  RESIDENT 
OPERATING  SYSTEM  BY 
PERMISSION   AND  COURTESY  OF 
PPOCE5SOR  TECHNOLOGY- 
INTERFACE  AGE*    JAN.  1977, 
VOL.  2*  *2. 


39-TEXT  * 
39-HCALF*: 
S^-PACK  ! 


40-TEXT 

40- Htm. 

48-PACK 


*I-TEXT  < 
41-HCALF* 
4  I -PACK  I 


42-TEXT  < 
42-HCALF< 
42- PACK  * 


1-80*0-06+1* 
I  .00+0.0^+1  ■ 


3.00+0- 18+ I .00 
INC.   WITH  TEKT 


3.00  +  0.  18+1.00 
5.00+0-30+2.00 


3.00*0.  IB* I -00 
5.00+8-30+2.08 


OOMp 


IMSAI 
DIABLO 


CM8 
Presents 
Repair  of 


\\\ 


°EC  LA  36 


3* 


f4y 


Oq 


ICOM 


Computer  Machine  Service  is  ready  to  supply  full  service  contracts  on  a  variety 
of  microprocessors  and  associated  equipment.  CMS  is  available  for  assembly  work 
and  system  configurations.  CMS  also  has  a  Basic  to  run  on  iCOM  Disc  units  at  a  LOW 
PRICE  of  $50.00  and  more  software  coming. 


MICROPROCESSORS:  Full  service 
contracts  at  LOW  rates  and  time 
and  materials  service  available. 
EQUIPMENT: 

ALTAIR  IMSAI 

LSI  11/03  COMPAL-80 

and  the  list  goes  on. 


PERIPHERALS  or 

DATA  COMMUNICATIONS 

EQUIPMENT:  Full  service  contracts  and 
Board  Repair  available  on  TELRAY 
CRT'S,  ADM  III,  LA  36  DE  (DEC 
WRITER),  IMSAI,  ALTAIR,  COM- 
PAL-80, EXCEL  PRINTERS,  etc  


CMS  has  a  full  line  of  computer  supplies  (ribbons,  diskettes,  certified  digital  cassettes),  and  com- 
puter components:  2708,  1702,  8080,  etc.. 

Computer  Machine  Service 


Sales  213-328-9740 


2909  Oregon  Court,  Torrance,  CA  90503 


Service  213-328-9760 
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CIRCLE  INQUIRY  NO.  71 


OCTOBER  1977 


SOFTWARE  SECTION 


IRS  1*3 


LLL  BAS I C  OCTAL  DEBUGGING 
PPOCsRAM  BV   £«    R,  FISHER- 
I NT EH FACE  AGE*   MARCH  fc977, 
VOL*  2, 'A. 

RESIDENT    £Bfifl   ftE ENTRANT 
S EL F- RELAT Jj  XfE  SUBfKJUT  f  NE 
PACKAGE   FOR   EW  6808 
HrCROCOMPUTER  90ARGS  SY 
PERMISSION   AND  COUKTE5V  OF 
ArtERICAM  MICROSYSTEMS 
EDITED   BY   R„A«    5 T EVENS - 
INTERFACE  AGE*    MARCH  3977, 


ahad  n  i  kbug  extended 

MONITOR  SYSTEM  BY  MICHAEL 
SUfiTON-    INTERFACE  AGE, 
APRIL    1977,    VOL. 2**5* 


R08fl  CASSETTE  OPERATING 
SYSTEM   *COSJ    BY  LOR  IN 
MOHLFP-    INTERFACE   AGF » 
APRIL    1977*  UOL*H*#S. 


MKFTI HFC  MOTOROLA   6800  HEX  FORMAT 
TO   INTEL  FORMAT  SOFTWARE 
COWVJiRTER  BY  FLOYD  NOROlN- 
rNTEHFACF  AGf,    APSIL    3  977, 
VOL ■ 2**5. 


A080  LNC05 


HBrtfl  MMfsTFW 


EfflSa/  FNPCDA 
ZB0 


13-TEKT  * 
A3-HCALF* 

a 3" Rack  t 


44-HC4LF* 


45-TEXT  * 
#>■  HCALF* 
4^'PTAL  * 
45-PTOD  < 
A i-PACH  ' 

Afi-TEKT  -e 

4.5.-FTSL  * 
J  &-HCAL 

A  6- PACK  i 


Al-TEXT  < 
AT-PTAL  * 
a  7 -PTSL  « 
A7-PT0D  < 
*7-HCALF* 
A7-HC0DF- 
P-PAC*  ' 

4H-HCALF 


fl9-TE3(T 
A9-HCAL 


A800  S'rfTPrtB 


E  vkmB 


GRAPHICS-   THE   EASY   WAY  BY 
MARVIN  HALLON-  INTERFACE 
AGF*    MAHCH    3-9  7  7*  VOL-Sr'd. 

BYTEMOVER   SOFTWARE  FOR  THE 
CRHMEMCO   W   BYTE SAVER  BOARD 
-  PERMISSION  AND-  COURTESY 
OF  CROMEMCQ  EDITED  BY  ROGER 
E0EL50N-    INTERFACE   AGE*  JAN. 
1977, 


@aB0/£8fl  OBJECT  CODE  Sp-PTOD 
0 IS-ASSEMBLER   BY   FLOYD  L-  SB-MAN 
NO  RD IN-  STANDARD  VERSION  SO-FACX 
HANDLES  OP  TO    1H   LABLES  A 
ASSIGNS  SYMBOLIC  NAm£S. 
ASCJI  CHARACTER  LIST  PIN 
POINTS   EMBEDDED   TABLES ■ 
INCLUPFS  BOTH  ASSEMBLY  AND 
SOURCE  OUTPUT  MODES  VtA  YOUR: 
OUTPUT  DRIVERS-  PROGRAM 
RESIDES  AT  TOP  OF 
MEMORT*    STANDARD  VERSIONS 
AVAILABLE  FOR    I 6K*    2AK.    3£K  r 
A&H  AND   64k   BYTES  OF  MtMORY* 
OTHER  VERSIONS  U I TH  ADDITIONAL 
LASLE  SPACE  AND/OR  D I FfEHENT 
MEMORY   SIZE  ARE  AVAILABLE* 


SWTP'S   iSBB  MICROBASIC 
UER,    1,4  BY  ROBERT  H. 
U I TERWYH  AND  BY  PERMISSION 
*  COURTESY  OF  SOUTHWEST 
TECHNICAL  PRODUCTS  CORP* 
SWT PC    *KBH   to H PUT  Eh 
NEWSLETTER   Bit    JUNE    197  6. 

SWTP'S  MICROBASIC 
UER.    1.4  MODIFIED   FDR  AMI'S 
6-31*0  EVK  MICROCOMPUTER 
BOARDS  BY   STEVEN  D-    WALL  - 


ARTIFICAL  INTELLIGENCE 
TIC-TAC-TOE  PROGRAM 
(OR  MENACE  OF  THE 
MICROWORLDJ    BY  KEN  BERKUM 
-INTERFACE   AGE,    MARCH  |?77, 
VOL . 2, 


fiUBH-  JHDOTWP  DAY  OF  THE  WEEK  PROGRAM  BY 
JIH  HUFFMAN- INTERFACE  AGE* 
APRIL    1977*    VOL.3?*  #5- 


frHUa  JHCBHP 


CHECKBOOK  BALANCER  PROGRAM 
BY  JIM  HUFFMAN  -  INTERFACE 
AGF »    APRIL    1977*  VOL.2, 


WW     HFJUMJMP      INTEL  HEX  FORMAT   PAPER  TAPE 
DUMP  PROGRAM  BY   ALAN  R» 
MILLER  -    INTERFACE  AGE, 
APRIL    1977*  V0L-2*#S, 


53-PTBL 
S3-TEXT 
53-HCBL 
SS-HCBL 
53-PACK 


S4-PTBL 
54-TEKT 
S4-HCBL 
44-KCfri 

54-  PACK 

55-  PTBL 
55-TEXT 
SS-HCHL 

55-  HCBL 
5  5-" PACK 

56-  PTAL 
S6-PTSL 
S6-PT0R 
S6-HCAL 
S6-HCAL 
SG-HCSL 
5ft-HC5| 
56-PACK 


CONVERT p   NUMBER  RASE  CQNVERSIOW- 
NDN  DISC  VERSION  BY  JOHN 
w-    SHAlN-    INTERFACE  AGE* 
APRIL    1^77,    VOL- 2**5- 


CONVERTS  NUMBER  BASE  CONVERSION- 
DISC  BASED   VERSION  OF 
CONVERT \   ARDVE  BY  JOHN 

SUA JN   -    INTERFACE  AGE- 
APRIL    1977*  VQL>2»*S- 


ZBH  SERIAL 


USER  TTY  HANDLER  FOR  THE 
ZRH  OF.LFVOPHFNT  SYSTEM  BY 
R1CHAR0  E -   MALY   -  INTERFACE 
AGE.   APRIL  VOL- #  5,. 


57-PTHL 
57 -TEXT 
S7-HCHL 

57-  HCBL 
=,7-PAC« 

58-  PTBL 
SB-TEXT 
SB-HCBL 
^B-HCRL 

58-  PACK 

59 -  TEXT 
59-HCAL 
59-PTOO 
59-PTAL 
S9-PTSL 
59 -PACK 


5.0B*f>.30*?.00 


3,00*0,  ,B* I -00 
5- 00*0-30*^.00 


3  ?*  I  ■  0D 

3.00*0,  Ifl*  I,  SH 
?.00*O*  54*1?*00 


3-00*0- lfl+3 .00 
10.00*44.  60*2-00 
S.0R+-3,  30*  I  .00 


i  -00+9-0*+  i-ee* 

5.  00+0.30+2.^0 

5. 00+o.  se+3.a*t 

^.ft0+«.  I8+U0B 
3-00+0.  18+1 .00 
INC.    WITH  HCAL 


3.00+fl,  IB* I .00 
5-0fl+fl- 30+1 .00 


+  0*3O*  I  -nv? 
WITH  TEKT 


40.00+3- 40+3-PH 
5.00*0. 30+ 1 .00 
45.00*2- 70+D.00 


i  s.»fj*n,  9«*e.an 


10.90  +  0.  fjft  +  g.OW 
2.tf0+0-  3  2+t.**0 
INC-  WITH  PTBL 
&i«f1+0.  3  ?+  I  .00 


&.  00  +  0.  36*  I  ,00 

1.0^+0.0  6*1-00 

INC.  UtTH  PTBL 
I  .00*0.06+  I  ,00 


fy.  *»0+0.  3fr+  I  .  M 

J  .f!0+O.O6+  I  .00 
INC.  WITH  PTBL 
1  .00  +  0.06+  I  .00 


A-00+0. 48+2,00 
R.00  +  0.  4 E| 
5.00  +  0.  30+  UBti 
JNC  WITH  PTAL 
2.00+19.  12+  I  .oa 
tNC.  W I TH  PT5L 
2.00+0. 3  2+ I -flfl 


7*00*0. 4?+ | d  00 
2,00+0.  12+  II  .  00 
INC-    U'l  TH  PTBL 

1-00*0.0^+1. aa 


7.00+0. 4^+ i .an 

2-00*0- I2+1.»0 
INC.  Wl TH  PTBL 
!  .00+0.  iJ  6*  1  .»{{ 


^.»0+0,  3  H+ I .00 
2,00+0- 32+ I .00 
10,00+0. 60+2.00 
rNC-  Ml TH  PTOP 
INC    Wl  TH  PTOO 


KIM  MEETS  S-1 00 

Escape  the  single  source  Mues .  The  Kimsi  is  [he  easy  was  to  expand  your  KIM- 1  system 
with  readily  available  S-IOO  twartls.  Forethouotil  ProrJucls  lus  inleriaced  [he  6502  to  the 
5-100  Pus  by  decoding  Ihe  lap  IK  foi  IN  ahd  OUT  instructions.  Full  capacity  interfacing 
allows  complete  control  of  [tie  6502  and  DMA  Itom  the  S-1 00  bus 


]  I'll 


Kit  Assembled 


Mem 

Price 

Price 

Kimsi  eactplj^e  S-1D0  Adapter    a  swrs  10r  S-100  jvaikjDIe 

5125 

S16S 

Kimsi  Fewer  Supply  L>nrerj              -  ifirS'lA  i6;ilK 

M 

7S 

KIM-1  incl  flocufnen toliDri    send  lor  rnnre  inrormatiDn 

HlA 

!AS 

KIM  la  Kimsi  Conneclar  Set      Includes  recorder  cjtles 

E 

11 

S'teQ  Ettne  Cofirreflor    Kimsi  atcears  [I  t  15  supplied 

S 

7 

Cassette  Recorder  rrjr  KIM- 1     nunftredi  sold  rar  MU  use 

M'A 

55 

4K  Seals  ROM  Qgard      HtiCftfSi  uo  to  16         or  S?03's 

11S 

175 

tt  Imtai  HAM  Board    flare  mmlfflwm  to  run  Trn>  BASiC 

tan 

23S 

Bit  Cionvemeo  ROM  Board    flaepts  irp  to  b  21W  f  PP1JW5 

tas 

Z45 

SK  Seals  flAM  Board     Enough  space  lor  ororjuUTB  brAWr 

m 

369 

Poly  Video  ternirrial  InEeitace  16  r  6a  rionr^cls  to  a  Monitor  a 

nd  Keytioard  21 D 

IBD 

Matrox  ALI-2a6tl  AlpJia-humeric  VRAM  ?a  noes  oi  90  div  tn 

e«s  P39i  H(A 

?9S 

Matron  ALT-25S'  1    Video  Grapmcs  Boaro  Displays  ?5&  h  256  Attay  HtA 

39o 

■ley  Bitty  Tiny  BASIC    2  *K  kir  rs  a  paper  tape 

s 

10 

Focal  |a  PEC  trademartil     rn<i>udes  imatmrj  pottlj 

HA 

U 

5SD?  Assembler  wiin  Sourco    Ifttli  &  NOT  the  MD5  hrfersron 

NA 

30 

SPECIAL!  10%  off  S-WO  Boards 
when  ordered  with  Kimsi. 


MATROX  VIDEO  RAMS 

■NCE  ComflLnnart  offers  you  the  leader  in  CRT  display  controllers  Matrox  Video  Rams  are 
complete  witti  memory  ar>rj  require  no  processor  time  Cor  screen  relrestv  Wheifier  yoiif 
application  is  alphanumeric,  praphic  Or  Ooih .  Mauox  can  provide  a  system  lo  meei  your 
needs 

MtX  *ib  Modul-e  lUptjer  Cast  only 0  C-imjwjitEL'  video  ui>ipui  in  ti  ime%  oi  t6  cnars  lH 
MTX  1632  Module  lUppef  and  Lawei  Cnc|  16  n  12  rJisp'dy  kflCMB  btint  opion  2?S 
MTX  1S3?SL  Module:  |Greal  kiIH  Z1fo**l\  Stt»  sync  aiiows  UU  &ifP&r|W5HLiOft  Z25 
MTX  24*30  Circuit  Board  24  »  80  <equir»  n-oli-peisolence  p»>05unor  lPJ9i  395 
MTX  256"2  Circuil  S02rd  ?M  D  J'Sd  ,iir.j>  gM^nics  I  multiple  s-  p-rnviltf  i  •::   r  i  frjQ 

ORDER  FORM 

Name 
Address 
City  Stale  Zip 

Charge  my  BAC'VISA        M.'C       Inierbank  # 
Card  #  Exp  Date 

Signature 

Piuase  ..; r .r J  rue  into  on  the  -n::  Commodore  HFT  2J01 
compuier 

Limrten  90-rlay  Warranty 

ftelirrn  non-wo'lunfl  mercnandise  wilnm  90  dayf>  iqt  replacemeAt  Or  rflund  HAS  are  war- 
ranted to  He  complete  wirn  *orkrng  componenls  All  items  suOiert  to  prior  sale 


Oty 


Item 


Price  Amount 


Total  lor  goods 
'4%  Michigan  Residents 
+  4%  Shipping  and  Handling 
'S1  il  order  s  under  S2Q 
Total  Amount 


NCE  CompuMart 

1250  N.  Main  St.  Ann  Arbor,  Mi.  48104 

Dept.lAI  {313)994-4445 
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CIRCLE  INQUIRY  NO.  79 


INTERFACE  AGE  135 


SOFTWARE  SECTION 


SOFTWARE  EDITORIAL 


6000     MEMTE5T     A  BETTER   6880  MEMORY  TEST 

BY  ED  KEITH-  INTERFACE  AGE* 
APRrL    1977,    \QL-2,  *5* 


COMPUTER  MART 

The  best  byte  in  the  Big  Apple.  When  you 
come  to  New  York  City  (as  everyone  does 
sooner  or  later)  visit  the  COMPUTER  MART 
and  see  the  largest  exhibit  of  up  and  running 
computers,  terminals,  boards  and  software.  Ask 
questions  of  people  who  know  what  they  are 
talking  about  (in  several  languages). 

Bring  money.  You  will  want  to  buy  all  the 
things  you  have  read  about  in  the  magazines 
when  you  see  our  stock  and  hear  our  low  prices. 

We  self  all  of  the  best  lines  and  we  do  not  beat 
the  drum  for  any  one  manufacturer.  If  you  are  a 
beginner  write  to  us  for  "GETTING  INVOLVED 
WITH  YOUR  OWN  COMPUTER  —  A  GUIDE  FOR 
BEGINNERS,"  by  Les  Solomon  and  Stan  Veit. 
$5.95  postpaid  in  U.S.,  $6.95  overseas. 

COMPUTER  MART 

118  Madison  Ave.,  New  York,  New  York  10016 
Open  Tuesday  to  Saturday  9:30  a.m. -6:30  p.m. 

CIRCLE  INQUIRY  NO.  72 


60 -PTAL 
60-PTSL 
60-PTOD 
69- TEXT 

60-HCAL 
60-HC5L 
60-HC5L 
60 -PACK 


JO KM  CON WAY '5  GAME  OF  LIFE       61 -PTAL 
PROGRAMME  BY   ALAN   .R*   MILLER   61 -PTSL 
-INTERFACE  AGE*    APR  I L    1977,  61-PTOD 
VOL-P,#S-  fil-TEKT 
M-HGAL 
fil-HCAL 
61-HCSL 
61-HC5L 
61 -PACK 


WIHW  SESL 


r-Mvn  nnv 


STAR  LANES  PROGRAM  BY 
STEVEN   FABEH  -  INTERFACE 
AGE,   APRIL    1977,    UOl  .2,  I 


HUM  TCOS 


mm  PT0$ 


62 -PTBL 
&2-HCBL 
S3 -TEXT 
62-HCBL 
tE-HCBL 
A2- PACK 


SHOOTlCie  STARS  TRX  PROGRAM  43- PTBL 

BV  HERMAN  OEMONSTOY   -  63-HCBL 

INTERFACE  ARE*  JUNE  1977,  A3- TEXT 
V0L-2**T, 


STROLL   PfidrSRAM    I  "•'   BASIC  Afl-PTBL 

BY  BUO   SHAMRuRGER  -  M-HCBL 

INTERFACE  ARE.    JUNf    1977,  M-TEXT 

VnL*S<*7.  64-PACX 

DAM'S  TAPE  CASSETTE  SOFTWARE  aS-CTQO 
OPERATING  SYSTEM  FOR   THE  *5-MflN 
R0B0  MICROCOMPUTER  -SUMMARY 
BY  R»  A ■    STfVENS   -  INCLUDES 
flflRH   ASSEMBLER  *   U«F  TEXT 
EDITOR  *  MONITOR  -  TAPF 
FORMAT    IS  WIN   TAK0ELL '  S  OH 
PROCESSOR  TECHNOLOGY'S  CUTS 
STANDARD-    INTERFACE  ARE, 
JULY    1977,  W)L-2,*B. 


RfH'S  PAPER  TAPF  S0FT4AHF 
OPFRAT I NG  SYSTEM   FOR  THE 
R0B0  M  I C wo CO MP L1  T  ER - S UMM  A  R  Y 
BY  ft- A.    STEVENS   -5AMF  AS 
TC0S  *6S-CTKX   BUT   FOR  ASH 
33  TTY    I/O   SYSTEM-  INTERFACE 
AGF*    JULT    I977,  U0L.2,fB. 


mm  nOSF 


Z 


Disc/3 


COMPLETE  BUSINESS  SYSTEMS 

Call  DISC/3,  your  proven  turnkey  software 
specialists  for  over  3  years,  for  complete  sys- 
tem information.  DISC/3  also  supplies  state-of- 
the-art  CENTRONICS  business  printers. 

SOROC  IQ120  $899.95 

(Assembled) 

EASY  TO  ASSEMBLE 
Lear-Siegler  ADM-3  terminal  kit  with  NEW 
DCA  (direct  cursor  addressing)  24  lines  x  80 
characters;  64  ASCII  upper  characters,  plus 
punctuation  and  control;  5  x  7  dot  matrix;  EIA 
standard  RS232C  and  20mA  current-loop 
(switch-selectable). 

$749.95*  with  DCA 

Look  to  DISC/3.  .  .authorized  distributors  for 
IMSAI,  Lear-Siegler,  Centronics  Data  Com- 
puter, Digital  Equipment  Corp.,  Data  General 
Corp.,  TDL,  and  iCOM. 

01SQ3     1940  Lincoln  Boulevard 

Santa  Monica,  California  9Q404 
Store  Hours  —  Monday- Friday  8:30-5:30. 

'Prices  subject  to  change. 


DAM' S  fJISC  SOFTWARE 
OPFRAT3NG  SYSTFW  EXTENSION1 
FOR  THE  NORTH   STAR  &0B» 
FLOPPY  OISC  OPERATING 
SYSTEM   -   SUMMARY  BY  R.A. 
5TFUFNS  -  A0D5  TC05/PT03 
F LlfltC T 1  ON S  TO  PROVIDE  FULL 
OPERATING  SYSTEM  CAPABILITIES 
TO  THF  L  1*1 1  T  ED  NORTH  STAR 
FLOPPY  DISC  SOFTWARE  OPERATING 
SYSTEM*    PROGRAM  MEDIA   IS  A 
NORTH   STAR   FLOPPY  O I SC *  - 
INTFHFACE  AGE*    JULT  1*77, 
U0L*2,*R. 

SSflKOPP  SC^MP  SEIKO  PRINTER 

INTERFACE  AN&  PROGRAM  BY, 
PHILIP   HO Y HAL   -    3  NTFRFACE 
AGF*   MAY    L971*    V0|  .£,*6. 


BY  ROGFR  AM  I  DON *  HIUS  0« 
TOL'S  ZB0   RK   HAS  ]  C 


67- FOOD 
f.7-MAN 


RBB0  DODR 


6RO0  10TST 


80R0  TICTAC 


HMflfl  BOWL 


fiHBH      HI PUNCH 


DIABLO  OUTPUT  DRIVEN 
ROUTINE  BY  CHRIS   TARRY  - 
INTERFACE   AGF^   JULY    ] 977, 
VOL-2*  *B- 


f-BflB  J*  I A  I/O  TFST  PRHfiKflM 
BIT  VILLI  AH  C*    WRARY  n  F 
MOTOROLA   £  PERM 1  55  JON  AND 
CO  URTE3Y  OF  MOTOROLA'S  A BAA 
USER  GROUP  LIBRARY  - 
INTERFACE  AGF*    JULY  1*77, 
VOL-2*  *  B- 

TIC   TAC  TOF  GAME    IN  BASIC 
BY  RUO  SHAMRURGER  - 
INTERFACE.  AGEf  JULY  I97T* 
VnL.S*  0B- 

BOWL   GAME    IN   BASIC  BV  BUD 
5HAM BURGER   -    INTFKFACF  AGF* 
JULY    I977j  SfnL>£'*&- 

HIGH  DFNSITY  TAPE  LOAD 
BY   PERMISSION  AND  COURTESY 
OF  MOTOROLA'S  M£Rflfi  FjSER 
GROUP  LIBRARY   -  INTERFACE 
AGF,    AUG-    I  977  *  <  \:  . 

HIGH  DFNSITY  BINARY  TAPE 
PUNCH  BY  PERMISSIDN  AND 
COURTESY  OF  MOTOROLA'S 
MABHH  USER   GHOtfP  LIBHAfiT- 
INTERFACE  AGE*    AUG -  |*7T, 
U0L  +  R*i»9, 

LOCAL  **AH   TIME  m  JAMfS 
J.   BHFNv-AN   -    ]  NT  FHFAC  F  AGF, 
AUG*    1977,  VOL- 


LHCAL   SIOFhFAI.    T  IMF    I  RATE 


a,aa*fl*  4B*2,bo 

k> aw* Id k  *ft*£T.HP 

n,iisj*ii-  ]  h  + 1  .at) 

3-30*0. 12+1-00 
|NC»    W| TK  PTAL 

2-00-te.  i2+t  .0a 

INC.  WITH  PTSL 
2-00+0-  12+1-00 


! 5.B0*0*94*£»ae 
I  0.  013  +  0.  60*2-90 
5-  0B*fl.  30*  I  -  03 
?.fl!!*i!.  IE*  I  .00 
INC-    WITH  PTAL 


+0. 12+ 


.00 


ItfC*  VITH  PTSL 
2.00+n.  12- J  *0B 


1  S«  i 


+0. 


7A-TFXT 
7 A-PAC« 


e.M«a>  iE+1.00 

2-00+B- 12+ I .00 
INC.  HI TH  PTBL 
S*BB+a. [2+I.0B 


.00*B- 60+2-00 
■  00  +  0.  12+1*00 
.f*a+B.  12  +  ]  .00 


e*.n.-aa*TAJ<  +s.oa 


30.00+ I i 80+2. RB 
S.00*a*30+ I .00 


30-00*1.60+2- 
5*00+a*30+t. 


£0-00* 


. 60+3. 
»  30* I ■ 


60 -PTSL 

0 

68-PTOD 

AB-HC5L 

fiB-HCOD 

frB-TExT 

f B-PACK 

1 5-00+0-90+2.00 

A9-PTBL 

0 

10.00*0. 60+2-00 

69-HCBL 

2.00  +  a.  12* 1 .00 

A9-PACH 

7B-PTD0 

70 -PTSL 

70 -PTAL 

70-TfXT 

70-PACK 

1 £-00*0.90+2*00 

71 -PTOD 

0 

7.aa+a* 42* i *  53 

71  -  PTSL 

I0.0a*0. 60*2-00 

71  -TEXT 

INC-    KITH  PTSL 

71 -HCOD 

2.00+0-12*1.00 

71 -HCSL 

3. 00+0* IB* 1 i0« 

7] -PACK 

73-PTBL 

7.0B*a.42*g.0B 

73.-PTBL 

7.00+0. 42+2-00 

7A-PTSL 

a 

6<00*0. 46+ 1  .00 

74- HC 5L 

INC.   WITH  PTSL 

7i-HC SL 

2*00+0. 12+1-00 

74-TEXT 

1  -00*0, 0** i *  wa 

74-PACK 

75-PTSL 

0 

B.aa*0.4B* i .00 

7  5-HCSL 

INC*    WI TH  PTSL 

7  5-HCSL 

£.00*0* 12+1.00 

75-TEXT 

i .00*a.»&+i .na 

75-PACK 

T^-PTBL 

0 

D.aB*a. i h  * i ■ a  a 

7*-HCBL 

INC.    WJTH  PTBL 
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I *B0+a,06* i .an 


10.00*0.  '  ■>* 


OCTOBER  7977 


SOFTWARE  SECTION 


Bt  JAMES  J.  SHZmax  ■ 
InTFHFACF  AfiF*    Allft.  19T7* 
•  ?* 


T  7-HCAL 
7  7-TFKT 
7  7-nCBL 
■JT-PflCH 


S'jBHlLF  5r)HT  SY  *iAwTT^  KftJlGHf  TB-fTOD 
-    1NTFRFACF   Afif,    SEPT*    I9T7,  Tfl-HCriD 

TR-TF*tT 


6SB6  iTB^T 


LflAO   THAN5HAKFMT  HtHAitY 

raff*  ta^F  fly  jaCh  d. 

JOHNSON-    iMirHFACF  Af5FP* 


PVHCH  TKA'JS^AKF^T  Rir^AHy 
VAFFH  TAPE  RV   JACK  D* 
JOHNSON  -   INTERFACE  AlTT* 


RFPRECIflTlflN  SCHEDULE 
ANAL Y$  E  5  PROGRAM  RT  J|M 
HUFFMAN  -    (NTFRFACE  AGE* 
SE-PT  -    1977,  V0L«2,*lfl« 

DEPRECIATION  SCHEDULE 
ANALYSIS  PROGRAM  AY  J|H 
HUFFMAN   -    INTERFACE  AtsFr 
SEPT.    1977*  VOL'S**!*. 


Tf-I^TID 
TSr-J*TSi 
79-PTAL 
79-HCOD 
79-HCSL 
79-WCAL 
T9-TF.XT 

Sft-PTOD 

Uft-HTAL 
Bi-HCOD 
Rfj-HCSL 
flB-HCAL 
fiS-TEXT 
B0-PACK 

HI -PTPL 
Bl -HCBL 
SI -TEXT 

81 -  PACK 

RJJ-KTRL 
B2-HCBL 
B£ -TEXT 

82 -  PACK 
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GENERAL  APPLICATION 


Biorhythm 

By  William  T.  Mitchell 


One  of  the  more  visible  changes  which  have  taken 
place  in  our  society  over  the  past  few  years,  is  that  an  in- 
creasing number  of  people  are  taking  an  interest  in  sub- 
jects which  they  would  have  dismissed  as  superstitious 
folly  only  a  short  time  ago.  Transcendental  Meditation  is 
now  widely  practiced,  and  appears  to  be  becoming  more 
common  by  the  day.  Astrology  was  once  almost  uni- 
versally regarded  as  pure  hokum:  now  nearly  everyone 
knows  the  sign  of  the  Zodiac  under  which  they  were 
born  and  an  increasing  number  of  persons  seem  to  take 
seriously  the  "influence"  of  the  stars. 

Biorhythms  are  another  area  which  has  seen  increas- 
ing interest.  One  company  has  recently  marketed  a 
pocket  calculator  which  will  tell  you  the  status  of  your 
Biorhythm  Cycle  on  any  given  day.  This  article 
describes  a  BASIC  program  to  plot  anyone's  Biorhythm 
Chart  for  any  given  time  period.  The  chart  produced  is  64 
columns  wide,  and  can  be  displayed  on  a  64x16  CRT 
monitor  if  no  hardcopy  device  is  available. 

The  Biorhythm  theory  postulates  that  there  are  cer- 
tain metabolic  cycles,  known  as  inner  clocks,  which 
have  a  constant  period  in  the  human  body.  The  three 
main  cycles  are  a  23-day  Physical  Cycle,  a  28-day  Emo- 
tional Cycle  and  a  33-day  Intellectual  Cycle.  The 
Physical  cycle  is  associated  with  physical  vitality,  en- 
durance and  energy  level.  The  Emotional  cycle  cor- 
responds to  sensitivity,  intuition  and  cheerfulness.  The 
Intellectual  cycle  is  related  to  mental  alertness, 
cognitive  power  and  judgement  ability.  All  three  cycles 
start  at  zero  on  the  upswing  at  the  moment  of  birth  and 
continue  unbroken  throughout  a  person's  lifetime.* 

According  to  Biorhythm  Theory,  the  high  periods  of  a 
cycle  are  the  times  when  a  person  will  probably  have  the 
most  energy,  be  most  cheerful,  mentally  sharp,  outgo- 
ing and  alert.  The  low  periods  can  be  regarded  as 
recuperative  times,  when  the  body  is  recharging  its  bat- 
teries. The  days  on  which  any  cycle  crosses  the  Zero 
line  are  called  Critical  Days,  and  performance  may  be 
unstable  on  these  days. 

The  Biorhythm  program  presented  in  this  article 
generally  flows  from  top  to  bottom.  It  is  divided  into 
several  distinct  sections,  each  doing  a  specific  job  and 
each  headed  by  a  descriptive  remark.  In  most  cases  I 
find  it  natural  to  program  in  this  format.  I  try  to  stay  with 
this  format  even  at  the  cost  of  extra  effort  because  it 
makes  programs  relatively  easy  to  read  and  understand 
when  I  want  to  modify  them  after  six  months  of  not  look- 
ing at  them. 


'The  tenuousness  of  the  theory  hinges  upon  this  postulated 
starting  point.  There  is  no  "moment  of  birth,"  merety  a  series 
of  steps  in  an  ongoing  process  of  development.  The  day  of 
birth  is  a  legal  or  civic  rather  than  biological  event.  —ed. 


The  100  series  statements  initialize  the  program.  Ar- 
rays are  dimensioned,  the  string  array  T$  is  loaded  with 
the  names  of  the  days  of  the  week,  the  12-element  array 
F  is  loaded  with  the  number  of  days  in  each  month  and 
the  constant  K  is  set  to2*PI. 

The  200-series  statements  obtain  input  data  for  the 
program.  It  is  important  to  note  here  that  the  program  re- 
quires input  of  the  date  in  an  unusual  format,  requiring 
the  full  four  digit  year  instead  of  the  more  usual  last  two 
digits.  I  have  found  that  in  situations  such  as  this  it  is 
usually  a  mistake  to  expect  people  to  read  and  follow  in- 
structions, so  it  is  best  to  anticipate  bad  input  data  and 
provide  error  messages  and  recovery  where  possible.  In 
this  case,  if  only  the  last  two  digits  of  the  year  are 
entered  the  program  will  correct  the  year  to  a  20th  Cen- 
tury date  and  print  the  corrected  date.  I  only  checked  the 
year  because  I  felt  that  this  was  the  only  input 
parameter  where  unintentional  error  was  really  likely, 
and  I  wanted  to  conserve  program  space. 


According  to  Biorhythm  Theory 
the  high  periods  of  the  cycle 
are  times  when  a  person's  potential 
for  cheerfulness,  acuity  and 
alertness  is  optimum. 


The  300-series  statements  calculate  the  number  of 
days  which  have  elapsed  between  the  birthdate  sup- 
plied and  the  start  of  the  Biorhythm  chart.  Leap  years 
are  taken  into  account  and  extra  days  are  added  as  re- 
quired. Also,  since  the  algorithm  used  to  calculate  the 
day  of  the  week  is  only  valid  for  dates  since  September 
14,  1752  (when  the  Gregorian  calendar  was  introduced) 
P1  and  P2  are  reset  to  8  to  print  a  blank  for  the  weekday 
name  opposite  dates  prior  to  this.  If  you  will  be  modify- 
ing this  program  or  rewriting  it  for  a  different  version  of 
BASIC,  this  section  is  the  most  likely  source  of  errors. 
When  I  checked  an  early  version  of  this  program  against 
two  Biorhythm  plotters  available  on  a  local  timesharing 
service  I  found  that  all  three  gave  different  charts. 
Checking  further  into  this,  I  found  that  all  three  charts 
were  wrong.  I  fixed  the  problems  with  my  program  and 
notified  the  systems  managers  of  the  timesharing  ser- 
vice of  the  problems.  Figure  2  is  part  of  a  typical  test 
run,  showing  some  of  the  checks  which  must  be  made 
to  verify  that  the  program  operates  properly. 

The  400-series  statements  print  the  chart  header  and 
set  F(2)  to  29  if  we're  beginning  plotting  a  leap  year. 
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BIORYTHM  CHART  FOR  BILL  MITCHELL 
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Figure  1.  This  is  a  typical  biorhythm  chart  showing  the 

interrelationship  between  the  Physical,  Emotional  and 

Intellectual  cycles. 
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more  than  a  complete  library  to  answer  your 
every  need. 
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specialists  waiting  to  help  you.  They  can 
design  a  system  for  most  anyone.  In  addi- 
tion, we  have  classes  and  workshops  to  help" 
you  keep  pace  with  this  expanding  industry. 

Open  10-6  Daily  &  Saturday 
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BYTE  SHOP 

1044  E.  Oakland  Park  Blvd. 
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SOFTWARE  SECTION 


CIRCLE  INQUIRY  NO.  60 


BITS 


r\i 


B^TE5 


SPECIALTIES: 
Business  Packages 
Industrial  Systems 
Entrepreneur  Systems 
Hardware  Designs 
Software  Designs 
Service 

We  Stock  Most  Major  Micro  Manufacturers 
*  *  *  Hobbyists  Welcome  *  *  * 

Our  Representative  In  San  Diego! 
Jim  Farthing 
(714)  421-1041 


BITS  N  BYTES 
College  Business  Park 
679  "D"  S.  State  College  Blud 
Fullerton,  Calif.  92631 
(714)  879-8386 

HOURS:   12-7  P.M.  M-F 
12-5  P.M.  Sat. 


"n  i  r~ 


The  500-series  statements  do  the  actual  work  of  gen- 
erating the  chart.  If  the  version  of  BASIC  you  are  using 
does  not  include  a  SIN  function,  the  Series  900  subrou- 
tine can  be  used  with  the  modification  discussed  being 
made  in  Lines  535  through  580.  Of  course,  using  the 
Series  900  subroutine  to  generate  the  SIN  function  will 
cause  the  program  to  run  much  more  slowly  than  if  a 
BASIC  SIN  function  is  used.  The  actual  body  of  the 
Biorhythm  chart  is  printed  in  the  string  array  0$.  If  ac- 
cess to  individual  characters  in  a  string  is  not  available, 
the  string  0$  could  be  eliminated  and  the  characters  to 
be  printed  sorted  by  position  and  printed  with  tabs. 

The  PRINT#4  statements  in  Sections  400  and  500 
cause  my  system  to  print  the  Biorhythm  Chart  on  a  hard- 
copy printer.  If  your  system  has  no  hardcopy  printer, 
changing  these  statements  to  simple  PRINT  statements 
should  cause  the  chart  to  be  displayed  on  the  terminal's 
CRT  monitor. 

The  600-series  statements  increment  the  day,  month 
and  year  counters.  F(2)  is  reset  to  28  or  29  as  required  for 
leap  years. 

The  700-series  subroutine  sets  pointer  P2  according 
to  the  day  of  the  week  corresponding  to  the  date  in  M2, 
□2  and  Y2. 

The  800-series  subroutine  calculates  the  number  of 
days  expended  in  prior  months  of  the  current  year. 

The  900-series  subroutine  allows  the  calculation  re- 
quired by  Lines  535,  550  and  565  of  the  program  to  be 
performed  on  systems  running  versions  of  BASIC  which 
lack  the  SIN  function.  In  order  to  use  this  subroutine, 
Lines  535  and  540  should  be  replaced  with  the  following 
statements: 

535X  =  23 

536GOSUB900 

540  0$[X*25  +  26]="P" 
Lines  550  through  580  should  also  be  rewritten,  call- 
ing the  subroutine  with  X  set  to  28  and  33  and  making  the 
required  adjustment  in  the  pointers  into  the  string  0$. 

Since  completing  this  program,  I've  plotted 
Biorhythm  Charts  for  most  of  my  friends.  I  find  that  I'm 
watching  my  own  chart  for  any  correlation  between  my 
charted  Biorhythms  on  any  day  and  how  that  day  actual- 
ly turned  out.  If  my  experience  is  anything  to  go  by,  the 
Biorhythm  plotter  on  your  system  will  be  one  of  your 
more  often  used  programs. 
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CALL  FOR  ARTICLES 

We  are  actively  seeking  articles  in  hardware,  software 
and  general  applications  of  microcomputers  in  industrial, 
business,  science,  medicine  and  personal  fields. 

Articles  authored  by  individuals  during  leisure  time  are 
remunerated  at  a  rate  from  $15.00  to  $50.00  per  published 
page  and  articles  describing  company  projects  carry  author 
and  company  byline,  but  no  honorarium  is  offered.  Articles 
accepted  will  be  acknowledged  with  a  binder  check  within 
thirty  days  of  receipt. 

Manuscripts  should  be  double-spaced,  typewritten 
pages,  one  inch  margins,  and  not  less  than  31/2  pages  in 
length  (one  published  page).  Pages  should  be  numbered  to 
insure  correct  text.  Photographs  should  be  numbered  and 
labeled  on  the  backside  with  a  description.  Tables,  listings, 
etc.,  shall  be  on  separate  sheets.  Photos  should  be  taken 
with  uniform  lighting  and  background,  in  the  form  of  glossy 
black  and  white  prints.  Computer  listings  shall  be  printed 
using  a  new  ribbon  to  assure  darkest  print  copy.  Authors 
shall  supply  a  statement  of  their  background,  expertise  and 
level  of  accomplishment. 

The  publisher  assumes  no  responsibility  for  artwork, 
photos,  models,  or  manuscripts.  Manuscripts  are  not 
acknowledged  or  returned  unless  accompanied  by  an  ad- 
dressed, stamped,  return  envelope. 

For  article  submittal  or  further  information,  contact 
respective  editor,  INTERFACE  AGE  Magazine,  13913  Artesia 
Boulevard,  Cerritos,  CA  90701  or  call  (213)  926-6629. 
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GENERAL  APPLICATION 


BIORYTHM  CHART  FOR  NO  LEAP  YRS 


BORN  ON  SAT 
BEGINNING  SUN 


2/  27/ 
2/  27/ 


1965 
1966 


P=PHYSICAL  (23  DAYS) 

E=EMOTIONAL  (28  DAYS) 

I = INTELLECTUAL  (33  DAYS) 
A= OVERALL  AVERAGE 


DOWN  CRITICAL  UP 
 i  


SUN 

2/ 

27 

P 

A! 

E  I 

MON 

2/ 

28 

P 

i 

A  EI 

TUE 

3/ 

1 

P 

1 

A 

WED 

3/ 

2 

P 

A 

THU 

3/ 

3 

! 

P 

BIORYTHM  CHART  FOR  BEGINNING  LEAP  YR 


BORN  ON  THU  2/  27/  1964 
BEGINNING  SAT     2/  27/  1965 

P=PHYSICAL  (23  DAYS) 

E=EMOTIONAL  (28  DAYS) 

1= INTELLECTUAL      (33  DAYS } 
A=OVERALL  AVERAGE 


DOWN  CRITICAL  UP 
 ;  


SAT 

2/ 

27 

P 

i 

A  EI 

SUN 

2/ 

28 

P 

i 

A  EI 

MON 

3/ 

1 

P 

A  E 

TUE 

3/ 

2 

! 

P                     A  E 

WED 

3/ 

3 

P                A  E 

BIORYTHM  CHART  FOR  ENDING  LEAP  YR 


BORN  ON  SAT  2/  27/  1963 
BEGINNING  THU     2/  27/  1964 

P=PHYSICAL  (23  DAYS) 

E=EMOTIONAL  (28  DAYS) 

1= INTELLECTUAL      (33  DAYS) 
A=OVERALL  AVERAGE 


DOWN  CRITICAL  UP 


THU 

2/ 

27 

P 

hi 

E  I 

FRI 

2/ 

28 

P 

I 

A  EI 

SAT 

2/ 

29 

P 

i 

A  EI 

SUN 

3/ 

1 

P 

A  E 

MON 

3/ 

2 

! 

P                     A  E 

TUE 

3/ 

3 

1 

P                A  E 

Figure  2.  This  is  the  result  of  some  test  runs  to  determine  that  the  Leap  Years  are  being  handled  correctly.  These 
tests  show  that  the  Physical  cycle  crosses  the  Zero  Line  369  days  after  birth  whether  or  not  a  Leap  Year  is  involved. 
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SOFTWARE  SECTION 


GENERAL  APPLICATION 


LISTING  1  This  is  a  listing  of  the  Biorhythm  Plotting 
Program 


10 

REM  BIORHYTHM  PLOTTING  PROGRAM 

300 

REM  CALCULATE  OFFSET,  TAKING  LEAP  YEARS  INTO  ACCOUNT 

120 

DIM  F[12],J[2 

305 

X  =  M1 

130 

READ  T$[1  l,T$[2]1T$[3],T$[4J,T$l5],T$[6],T$[7]1T$[a] 

310 

GOSUB800 

140 

DATA  "SUN,,,"MON"1"TUE","WED","THU","FRI","SAT"," 

315 

J1  =  J2+ Y1*365 

150 

READK,F[1],F[2],F[3J,F[4],F[5],F[6],F[7],F[8],F[9],F[10],F[11],F[12) 

320 

IFJK639723THEN  P1  =8 

160 

DATA  6.2831 85,31 ,28,31 ,30,31 ,30,31 ,31 ,30,31 ,30,31 

325 

X  =  M2 

ZOO 

RAM  DATA  INPUTSECTION 

330 

GOSUB  800 

210 

INPUTZS 

335 

J2  =  J2  +  Y2-365 

215 

PRINT  "ENTER  DATES  IN  TH  E  FORMAT  MM, DD.YYYY" 

340 

IFJ2<639723THEN  P2  =  8 

220 

PRINT  "EXAMPLE  —  JUNE  16, 1944  WOULD  BE 6,16,1944" 

345 

0  =  J2- J1  +  4'INT((Y2- Y1J/4-  INT((Y2 

-Y1)/4)) 

225 

PRINT 

350 

IFYK4-  INT(Y1/4)O0THEN  400 

230 

PRINT  TAB  11  ;"BIRTHDATE:"; 

355 

IFY2>Y1  THEN  370 

235 

INPUTM1,D1,Y1 

360 

IF  M2>2THEN  370 

240 

IF  Y1>99THEN  255 

365 

GOTO  400 

245 

Y1  =  Y1  +  1900 

370 

IFMK3THENO  =  0+1 

250 

PRINT  TAB  25,Y1 

400 

REM  PRINTCHARTHEADER 

255 

M2  =  M1,D2=D1,Y2  =  Y1 

405 

FOR  I  =  1  TO  5 

260 

GOSUB700 

410 

PRINT#4, 

265 

P1  =  P2 

415 

NEXT  I 

270 

PRINT  "START  DATE  FOR  CHART:  "; 

420 

PRINT#4,TAB  20;"BIORHYTHM  CHART  FOR  ";Z$ 

275 

INPUT  M2,D2,Y2 

425 

PRINTS4, 

280 

IF Y2>99 THEN  295 

430 

PRINT#4,TAB28;"BORNON  ";T$[P1J;" 

";M1;"(";D1;"7";Y1 

285 

Y2  =  Y2+1900 

435 

PRINT#4,TAB28;"BEGINNING";T$[P2);" 

";M2;"r;D2;"/";Y2 

290 

PRINT  TAB  25, Y2 

440 

PRINT#4, 

295 

GOSUB700 

445 

PRINT#4,TAB28,"P=  PHYSICAL 

(23  DAYS)" 

297 

PRINT "LENGTHOFCHARTIN  DAYS:"; 

450 

PRINT#4,TAB28,"E=  EMOTIONAL 

(28  DAYS)" 

296 

INPUT  L 

455 

PRINT#4,TAB28,"I  =  INTELLECTUAL 

(33  DAYS)" 

Essential 
Accoutrements 


TEXAS  INST 
Lo  Profile  Sockets 


Pin 


1 

1 

10 

100 

8 

.30 

2.50 

20,00 

14 

.25 

2.00 

18.00 

16 

.27 

2.20 

20.00 

18 

.40 

3,20 

27.00 

20 

SO 

6.00 

40,00 

22 

50 

4.00 

30.00 

24 

50 

4.00 

30.00 

28 

50 

4.00 

30.00 

40 

50 

4.00 

30.00 

'Write  for  1K(jp  pricing 


Common  0B  Series 
Connector 


DB  op 
0B  9S 
DB15P 
DB15S 
DB25P 
DB25S 
DC37P 
DC37S 
DD50P 
DD50S 


1 

1.10 
1.50 
1.50 
2.25 
2.25 
3.25 
2.95 
4,90 
3,90 
6.50 


10 
1.00 
1.40 
1.40 
2.00 
2.00 
3.10 
2.75 
4.50 
3.50 
6.00 


100* 
.80 
1.15 
1.15 
1.75 
1.80 
2,75 
2.50 
4.00 
3.25 
5.40 


We  stack  a  complete  line 
of  7400,  74LS.4000  CMOS 


FULL  ASCII  UPPER/LOWER  CASE 

COMPUTER  KEYBOARDS 

Used  Guaranteed  Working 


Single  Supply  +  5v  @  800  ma 
Schematics  Included 
Basic  Keyboard  S45.00 
Add:  S5.00  for  Upper  Case  Alpha 
S10.00  for  Numeric  Keypad 
S5.00  Misc.  Function  Switch 
S40.00  Metal  Case  w/ bottom 
S45.00  Melal  with  Walnut  Ends 
S1.50  Connector 
S2.00  far  ID  Extra  Switches 


Computer  Components 

5848  Sepulveda  Blvd.,  Van  Nuys,  CA  91411  (213}  786-7411 
4705  Artesia  Blvd.,  Lawndale,  CA  90260  (213)  370-4842 


B  of  A  and  MC  Welcome 
Terms:  Min  order  S1O.O0 
add  S2  00  Panel  H  if  order  S25.00 
Post  Paid  US  it  U.P.S.  plus  over  S25.00 
All  orders  U.S.  Currency 


Computers  We  Stock 


IMSAI 

699. 

S0L20 

1095. 

Cromenco  Z2 

595. 

Apply  If  (16K) 

1698. 

Compucolor 

2750. 

Poly  88 

735. 

Xitan  1 

769. 

Vector  Graphics 

619. 

Alpha  Micro  System 

1495, 

Memory  Modules  We  Stock 

SSM  MB7  200ns  16K 

525 

Industrial   Systems  8K  229 

SPACEBYTE  16K  Static  599 

SSM  MB 7  450ns  8K 

199 

Vector  Graphics  250ns  SK  259 

DIP  Switches 

1  10 

100 

4    1.85  1,65 

1.45 

5    1.85  1.65 

1.45 

6    1.85  1.65 

1.45 

7    2.00  1.80 

1.60 

8    2.20  1.90 

1.70 

9    2.30  2.10 

1.75 

10    2.40  2.20 

1.80 
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TRUST  "THE  FORCE" 


Michael  Eusey  Paul  Tripe  John  Trotter  Jim  Modecki 


Steve  Zook  Richard  Henninger  Dick  Heiser 


THE  COMPUTER  STORE 
820  Broadway 

Santa  Monica,  California  90401 
Phone  (213)  451-0713 


THE  MOST  EXPERIENCED  COMPUTER  DEALERS  ANYWHERE 


Store  Hours:  Tues  —  Fri  Noon  — 8  pm  •  Saturday  1 0  am  —  6  pm 

Located  2  blocks  North  of  Phone  and  mail  orders  invited 

the  Santa  Monica  Freeway  BankAmericard/Visa  and 

at  the  Lincoln  Blvd.  exit  Master  Charge  welcome. 


Authorized  dealer  for  MITS,  Commodore,  Apple,  Cromemco.  Micropolis,  MECA,  Equinox,  Microterm, 
Extensys,  SOROC,  Micro  Computer  Devices,  Multiterm,  Binary  Systems,  Micro-Ware,  Sanyo  and 
Hitachi. 
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As  Computer  Enterprises 
Enters  Their  Second  Year: 


Brand  New  Products  — 
Low,  Low  Prices.  Save! 


List 


Our 
Price 


IMSAI  VIO  Mode!  B, 


Video  Kit 

$275 

$225 

IMSAI  16K  Dynamic 

RAM  Kit 

$449 

$382 

IMSAI  32K  Dynamic 

RAM  Kit 

$749 

$637 

Cromemco  16K  Dynamic 

RAM  Kit 

$495 

$421 

Vector  Graphic 

VECTOR  1  + 

$659 

$560 

Low-Priced  Items  Ybu 

May  Have  Missed: 

List 

Our  Price 

North  Star  Micro  Disk  System 

$  699.00 

$  599 

Cromemco  Bytes  aver  Kit 

S  145.00 

$  131 

Cromemco  Da  22 1  a-  Kit 

$  215,00 

S  193 

Cromemco  22  Kit 

S  595.00 

$  535 

Seals  250ns  HAM  Kit 

$  295.00 

$  240 

Seals  8080  Wire  Wrap  Board 

S  37.50 

$  32 

Our  Own  Extender  Board 

with  Connector 

$  30.00 

%  12 

IMSAI  RAM  4A-4  Kit 

S  139,00 

$  115 

RAM  1A-A  Socket  Set 

$  £2.00 

$  10 

Compucolor  3001 

$2750.00 

$2475 

Polymorphic  VTIyW 

$  210.00 

$  189 

Vector  Graphic  500ns 

8K  RAM  Assm. 

$  265.00 

$  225 

Veclor  Graphic  Prom /RAM  Kit 

$  89.00 

$  80 

TDL  ZPU  Kit 

$  269.00 

$  242 

Shipping  charges:  $10  per  CPU  on  larger  units;  $1,50 
per  kit,  $2.00  min.  per  order. 

Delivery  is  stock  to  30  days  on  most  items.  Shipment  is 
immediate  for  payment  by  cashier's  check,  money  or- 
der or  charge  card.  Allow  3  weeks  for  personal  checks 
to  clear.  N,Y.  State  residents  add  approp.  sales  tax. 
Availability,  prices  and  specs  may  change  without 
notice, 

computer 
emefpfue/ 

Fayetteville,  New  York  13066 
P.O.  Box  71 

Write  or  Call  for 
COMPUTER  ENTERPRISES1 
DISCOUNT  CATALOG! 


SOFTWARE  SECTION 


460  PRINT#4,TAB  28,"A  =  OVERALL  AVERAGE" 
465  PRINT#4, 

470  PRINT#4,TAB13,"DOWN";TAB34;"CRITICAL";TAB62;"UP" 

475  PRINT#4,TAB13;"  —    !  -   

480   HEM  SET  F[2]  TO  29  FOR  LEAP  YEARS 
485  IFY2/4-INT(Y2/4)  =  0THEN  FJ2]  =  29 
500   REM  GENERATE  THE  BIORHYTHM  PLOT 
505  L=0+L 
510  C  =  0 

515   FORO  =  OTOL-1 
520  0=0  +  1 


525  0$  =  "  ! 

530  Y  =  0 

535  X  =  (SIN(K*[Of23  -  INT{0;23)))*25)  +  26 

540  0$[X]="P" 

545  Y  =  Y  +  X 

550  X  =  (SIN(K*(0(33  -  INT(0/33)))*25)  +  26 

555  0$[X]  =  'T' 

560  Y  =  Y  +  X 

565  X  =  (SIN(K*(0/28-  INT(0/28»)*25)+ 26 

570  0$[X]  =  "E" 

575  Y  =  (Y  +  X}/3 

580  0$[Y]  =  "A" 

585  PRI  NT#4,T$[P2];TAB  5;M2;,7";D2;TAB  1 3;0$ 

600  REM  INCREMENT  DATE 

605  IFP2=8THEN680 

610  P2=P2+1 

615  IFP2>7THEN  P2  =  1 

620  D2=D2+1 

625  IFD2>F[M2]THEN  D2  =  1,M2=M2+ 1 

630  IFM2<13THEN640 

635  M2=1,Y2=Y2+1 

640  I F  Y2/4  -  I  NT(Y2/4K>0  THEN  655 

646  F[2]  =  29 

650  GOTO  660 

655  F[2]  =  28 

660  NEXTO 

670  STOP 

700  REM  FIND  DAY  OF  WEEK 

705  N1  =  M2+12*INT(.6+1/M2) 

710  N2  =  Y2-INT{.6+1/M2) 

715  N3  =  INT(13'(N1  +  1)/5) 

720  N4  =  INT(5*N2/4) 

725  N5  =  INT(N2/100) 

730  N6=  INT(N2/400) 

735  N7=  N3  +  N4-N5  +  N6+ D2-1 

740  RETURN 

800  REM  FIND  DAYS  EXPENDED  IN  PRIOR  MONTHS 

810  J2  =  0 

820  FORI  =  1TOX-1 

830  J2  =  J2  +  F[I] 

840  NEXT  I 

850  RETURN 

LISTING  2  This  is  a  listing  of  the  optional  900-series 

subroutine  which  is  used  on  systems  having 
no  SIN  function. 


CIRCLE  INQUIRY  NO.  70 


X=K-(0«-INT(0»C)) 
X2  =  X  2,X3  =  X,N1  =  1,N2  =  2,N3  = 
X4  =  X 

FORN5=N2TON2+1 
N3=N3*N5 
NEXT  N5 
935  N2  =  N5 

940  X3  =  X3*X2,N1  = -1-N1 
X  =  X+N1*X3(N3 
IFXOX4 THEN  915 
RETURN 


905 
910 
915 
920 
925 
930 


945 
950 
955 
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SYNCHRO-SOUND  Enterprises^ 

Your  Small  Computer  Department  Store 

Onp-qtnn  chnnninn  f nr  Compare  our  prices,  products,  quality, 
Une  STOP  Snopping  TOr  DELIVERY,  SERVICE  ...  we  carry  everything 
Hardware  and  Software      you  need  in  small  computers,  terminals, 


printers,  monitors,  keyboards,  accessories. 
We'll  meet  or  beat  competitive  prices  on 
everything  we  sell! 


am 


LEAR  SIEGLER 

ADM-3A  TERMINAL 


IMSAI  8080  MICROCOMPUTER 


•  Full  addressable  cursor. 

•  Display  Format—  Standard:  1920 
characters,  displayed  in  24  lines  of  80 
characters  per  line. 

•  Communications  Rates—  75  to  19,200 
baud  (switch  selectable). 

•  Computer  Interfaces—  EIA  standard 
RS232C  and  20mA  current-loop  (switch 
selectable). 

ADM-3A  Kit  $739.95 

ADM-3A  Assembled  .  .  .849.95 
Lower  Case  Option  ....  69.00 


We  carry  a  full  line  of  the  following:  TDL,  OAE, 
Processor  Tech.,  Hayden,  Tarbell,  IMSAI, 
Cromemco,  Compucolor,  Icom,  Lear  Siegler, 
Okidata,  DEC,  Javelin,  Teletype,  North  Star, 
Heuristics,  Peripheral  Vision,  TRW.  Same  day 
delivery  and  shipping  on  most  items.  Full, 
modern  repair  facilities  on  premises  for  com- 
plete servicing  of  everything  we  sell. 


Powerful  •  Easy  to  use  •  Low  cost 

With  22  Slot  Mother  Board.  .  $619.95 
With  Z-80  CPU  849.95 


OKIDATA  Model  110  Line  Printer 

£ 


•  110  CPS 
dot  matrix 


Friction  Feed.   .$1149.00 

Tractor  Feed  1279.00 

RS  232C  Serial  Interface  . . .  260.00 


SYNCHRO-SOUND  Enterprises 

(G\fl/f\  The  Computer  People 

VJ/VW  193-25  Jamaica  Avenue,  Jamaica, 
New  York  11423  •  212/468-7067 


Hours  9-4  daily 
and  Saturday 


Visit  our  new  showroom  . 
working  units  on  display 


iet.  i         BankAmericard  •  Master  Charge 
Please  send  me  further  information  on:  (list  Hems) 


Price  List  n 


Name. 


Address. 
City  


.Slate. 


-Zip. 
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SOFTWARE  SECTION 


SOFTWARE  DEVELOPMENT 


SEARCH  SUBROUTINE  FOR 
THE  6502  DISASSEMBLER* 


by  Arthur  L.  Schawlow 


The  following  is  a  description,  listing  and  sample  run 
of  an  object  code  search  subroutine  for  use  with  the 
6502  Disassembler  published  in  your  September  1976 
issue.  — author 


This  subroutine  can  search  an  assembled  program  for 
any  combination  of  characters.  It  then  jumps  to  the  dis- 
assembler and  displays  the  command  sought.  To  use  it, 
store  the  starting  address  of  the  program  to  be  exam- 
ined at  0044.  Then  at  0050  store  the  number  of  bytes  to 
be  sought  and  the  bytes  themselves. 

For  example,  the  November  1976  Apple  BASIC  used 
the  BACKUP  key  (HEX  code  DF)  to  erase,  but  the  Data- 
netics  ASR-33  keyboard  has  no  BACK  UP  key.  However, 
it  does  have  a  RUB  OUT  key  (HEX  code  FF),  Thus,  we 
wish  to  find  where  the  long  BASIC  program  checks  to 
see  if  a  character  is  a  DF.  That  is,  we  want  to  find  CMP 
#$DF  or  in  HEX  code  C9  DF. 

We  enter  44:  00  E0  (ret) 
and  50:  02  C9  DF  (ret) 

Then  7C8R 

(7C8  is  the  starting  address  of  the  subroutine.)  The  02  is 
the  number  of  bytes  being  sought. 

Almost  instantly,  the  computer  displays 
E286-       C9  DF          CMP  #$DF 
E288—       F0  11  BEQSE29B 
etc. 

Enter  R  (ret),  and  the  computer  displays 
E4BA—      C9  DF  CMP#$DF 
E4BC—      F0  06  BEQ  $E4C4 

etc. 

Thus  if  we  change  E287  and  E4BB  to  FF,  we  are  able  to 
use  the  RUB  OUT  key  to  erase  a  character  in  a  BASIC 
instruction. 


PROGRAM  LISTING 

09F0: 

20 

07C8- 

AO  00 

LDY 

#$00 

07CA- 

A2  00 

LDX 

#$00 

07CC- 

B1  44 

LDA 

($44- ,Y 

07CE- 

D5  51 

CMP 

$51  ,X 

07D0- 

FO  0D 

BEQ 

$07DF 

07D2- 

E6  44 

INC 

$44 

07D4- 

A9  00 

LDA 

#$00 

07D6- 

C5  44 

UIVI  r 

$44 

07D8- 

DO  02 

BNE 

$07DC 

07DA- 

E6  45 

INC 

$45 

07DC- 

4C  CC  07 

JMr 

07DF- 

E8 

I  NX 

07E0- 

E4  50 

CPX 

$50 

07E2- 

F0  14 

DCU 

*u  /  ro 

07E4- 

C8 

|  MV 
IH  T 

07E5- 

B1  44 

LDA 

07E7- 

D5  51 

r-  hn  d 

$51  jX 

07E9- 

F0  F4 

07EB- 

E6  44 

INC 

$44 

07ED- 

A9  00 

LDA 

#$00 

07EF- 

C5  44 

CMP 

$44 

07F1- 

DO  02 

BNE 

$07F5 

07F3- 

E6  45 

INC 

$45 

07F5- 

4C  C8  07 

JMP 

$07C8 

07F8- 

4C  FO  09 

JMP 

S09F0 

SAMPLE  RUN 

44:00 

E0 

0044: 

F8 

50:02 

C9  DF 

0050: 

00 

7C8R 

07C8: 

AO 

E286- 

C9  DF 

CMP 

#$DF 

E288- 

F0  11 

BEQ 

$E29B 

R 

E4BA- 

C9  DF 

CMP 

#$DF 

E4BC- 

F0  06 

BEQ 

SE4C4 

'INTERFACE  AGE,  Sept.  1976,  P.  14. 
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Your  Computer  Supermarket^ 


Sale  on  S-100 
Bus  Components 

Compare  Our  Prices! 


EXTENSYS  48K  Memory 
Board  Assembled  $977 
IMS    8K    Memory  Board 
Assembled  $177 
AFFORDABLE  Z-80  CPU 
$177 

TARBELL  Cassette  Interface 
$107 


Let  us  help  you  put 
together  a  complete 
system.  This  one  in- 
cludes Cromemco  Z-2, 
North  Star  Floppy 
Disk,  cassette  storage 
and  Soroc  Intelligent 
Terminal.  Discount 
pricing,  naturally. 


Complete  software  H| 

packages  are  available  I, 

for  your  system.  This  I  H 
output  is  North  Star 

MICRO-DISK  BASIC,  I 

Other  Z-80  software  ! 
includes  Extended 

Basic,  Tiny  Basic,  As-  ^V^;. 

sembler,  Disassembler,  K  Bfe 

Text  Editor  and  Star  b^B 
Trek  . , .  and  much  more.  Just  ask 


^  Exciting  News  for 
Digital  Group  Users 

Ask  us  about  our  S-100  bus 
interface  capabilities  for 
your  Digital  Group  Z-80 
System. 


■■  1 

 S 

Digital  Group  Z-80  is  fully  equipped  with  keyboard, 
monitor,  video  and  cassette  interfaces,  memory  and 
I/O.  We  deliver  this  18K  system  assembled  and  ready  to 
run. 

Floppy  Disk 
Capability  now  for 
Digital 
Group  Systems 

With  our  S-100  interface  capabilities  you  now  have  full 
flexibility  for  use  with  other  manufactured  products. 


Ask  us  about  interfac- 
ing the  Digital  Group 
Z-80,  or  S-100  to  the 
PerSci  Disk.  Now  you 
can  use  the  powerful 
TDL  Software  with  the 
PerSci  Disk  System. 


Call  Rich  Travis  for  Information  and  advice 
regarding  your  computer  requirements. 


Sunshine  Computer  Company 

20710  South  Leapwood  Ave.  •  Carson,  Calif  ornia  90746  •  (213)327-2118 
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Byte  Shop  and 
Bell  &  Howell  Schools 
put  it  together. 


Byte  Shop,  the  leader  in  computer 
store  retail,  and  Bell  and  Howell  Schools, 
the  leader  in  electronics  education, 
have  Put  it  Together. . .  The  Ultimate 
Computer  Kit. 

This  package  is  designed  for  the 
beginner  in  home  computing  with  a 
practical,  easy-to-follow  approach  to  help 
you  on  your  way  in  the  field  of  micro- 
computing. 

A  glance  at  some  chapter  titles  of  the 
over  400  pages  will  indicate  the  depth  of 
study  and  completeness  of  subject  matter. 

Introduction  to  Digital  Computers 
Computer  Languages 
Basic  Computer  Architecture 
Introduction  to  Machine  Instructions 
Flow  Charting 
Programming  I  &  II 
Input/Output 


Data  Communications 

Micro  Processor  Troubleshooting 

Micro  C^...  ^uter  Applications 

The  By t-£T Microcomputer  completes 
the  package  as  an  8080  microprocessor 
based  kit  including  microcomputer  card, 
control  panel  card,  10  slot  mother  board, 
10  amp  power  supply  and  chassis.  The 
Byt-8  SI  00  bus  is  the  same  one  used  by 
ALTAIR,  IMSAI  and  others  so  you  have 
the  greatest  possible  flexibility  in  choosing 
memory  and  input/output  cards.  Byt-8 
is  the  lowest  in  price  and  highest  in 
flexibility  with  support  local  in  your  neigh- 
borhood Byte  Shop  Computer  Store. 

BYTE  SHOP. 


CIRCLE  INQUIRY  NO.  91 


148  INTERFACE  AGE 


the  affordable  computer  store 

OCTOBER  7977 


SOFTWARE  SECTION 


SOFTWARE  DEVELOPMENT 


M6800  FORTRAN  CROSS 
ASSEMBLER  PROGRAM 

by  Gregory  A.R.  Trollope 


The  author's  6800  Cross-Assembler  Program  is  writ- 
ten in  FORTRAN  IV,  and  while  he  uses  it  on  an  IBM  370 
TSO  system,  it  should  be  readily  adaptable  to  any  FOR- 
TRAN processor.  The  output  is  in  Motorola  paper  tape 
format 

His  system  consists  of  an  SWTPC  6800,  and  a  Lear 
Siegler  "dumb  terminal"  with  an  acoustic  coupler  which 
he  attaches  to  the  MODEM  socket  on  the  terminal;  the 
micro  is  attached  to  the  'extension'  socket.  With  his 
configuration  it  is  possible  to  transfer  the  object  code 
directly  from  TSO  to  the  micro,  under  MIKBUG  control. 
The  example  included  in  this  article  is  a  routine  to 
transfer  object  code  from  the  micro  back  to  TSO. 

—Software  Editor 

ABSTRACT 

A  two-pass  cross-assembler  is  described  for  the  6800 
microprocessor.  Input  is  in  fixed  format;  statements  are 
similar  to  Motorola  Assembler  Language,  most  features 
of  this  language  being  supported.  Additionally,  a  Sys- 
tem Symbol  Table  is  supported,  enabling  contiguous 
core  locations.  Some  interfacing  problems  with  TSO  are 
described. 

INTRODUCTION 

Some  preliminary  investigations  of  the  design  of  an 
Assembler  for  Motorola  Assembler  language  indicated 
that  the  source  code  is  fairly  difficult  to  assemble, 
necessitating  a  quite  complex  FORTRAN  program.  The 
main  reasons  for  this  are  that  the  rules  for  determining 
the  length  of  an  instruction  (in  bytes)  are  quite  compli- 
cated, and  in  some  cases,  imprecise.  Also,  it  is  difficult 
to  decide  exactly  what  should  be  placed  in  the  bytes 
subsequent  to  the  first. 

To  obviate  these  problems,  it  was  decided  to  intro- 
duce a  new  field  to  the  instruction,  which  instructs  the 
Assembler  the  length  of  the  instruction  and  the  con- 
tents of  the  operand  bytes.  This  has  been  designated 
the  'Format'  field,  and  simply  informs  the  Assembler 
whether  the  instruction  is  Direct,  Extended,  Relative, 
etc.,  see  below. 

A  further  simplification  of  the  Assembler  was  to  re- 
quire a  fixed  format  input.  This  is  not  too  burdensome 
using  the  Tab  setting  feature  of  the  Edit  modes  of  TSO 
—  tabs  should  be  at  the  Mnemonic,  Format  and  Com- 
ments fields  start.  This  has  a  real  advantage  in  that  a 
simple  list  of  the  program  can  be  understood  readily. 

The  object  code  produced  by  the  program  is  in  Motor- 
ola paper  tape  format,  in  absolute  form,  so  that  the  pro- 
gram is  loaded  to  location  to  which  it  is  assembled.  To 
obtain  some  of  the  advantages  of  a  relocating  loader, 
the  concept  of  a  System  Symbol  Table  was  introduced 
to  permit  symbolic  references  to  important  system  loca- 
tions, without  the  necessity  to  define  these  within  the 
program.  Thus,  for  example,  the  ACIA  registers  may  be 
referred  to  symbolically,  so  that  if  a  revision  of  the  hard- 
ware moves  the  ACIA  location,  it  will  be  necessary  only 
to  update  the  system  symbol  table,  and  reassemble  all 


relevant  routines.  Also,  the  address  of  the  byte  after  the 
last  byte  in  the  previous  routine  assembled  is  saved  in 
the  System  Symbol  Table.  In  the  absence  of  an  initial 
ORG  statement,  the  Assembler  uses  this  address  as  the 
address  of  the  first  byte  of  the  source  code.  By  a  two- 
pass  assembly  of  a  complete  system,  module  by  module, 
most  of  the  advantages  of  a  relocating  assembler  are 
obtained. 

ASSEMBLER  INSTRUCTION  FORMAT 

This  assembler  is  designed  to  work  with  instructions 
in  a  fixed  format,  see  below: 

Column     12  3  4  5    7  8  9    11     13     15  16  17  18  19    21  72    73  SO 


LABEL 

If  the  character  in  Column  1  is  A,  the  line  will  be 
treated  as  a  comment.  Otherwise,  the  label  field  may  be 
blank,  or  consist  of  1-5  characters,  left  justified  in  the 
field.  The  first  must  be  alphabetic  A  to  Z,  or  the 
character  @.  In  the  latter  case,  the  address  of  the  label 
will  be  entered  (or  updated)  in  the  system  symbol  table, 
for  use  by  subsequent  assemblies. 

MNEMONIC 

The  mnemonic  codes  are  identical  to  those  of  Motor- 
ola for  instructions.  The  assembler  directives  recog- 
nized are  as  follows: 

NAM    Column  15  thru  72  will  be  printed  at  the  top 
of  each  page 

LIS      Comment  listing  —  the  default  in  the 
absence  of  NOL 

NOL    Cease  listing 

RMB    Reserve  a  block  of  memory  of  length  equal 
to  the  operand 

FCB     Form  one  byte  constant  —  one  only 

FDB    Form  a  two  byte  constant  —  one  only 

EQU    Equate  the  label  to  the  operand 

ORG    Define  the  origin  of  an  assembly.  In  the 
absence  of  an  initial  ORG  statement,  the 
assembler  will  use  the  next  available  ad- 
dress after  the  end  of  the  previous  assembly. 
This  address  is  saved  in  the  System  Symbol 
Table. 

END    End  of  source  program 

ACCUMULATOR 

The  accumulator  field  must  be  A  or  B,  to  refer  to  the 
respective  accumulators,  or  blank. 

FORMAT 

The  format  field  indicates  the  instruction  type  as 
follows: 
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COMPUTER 
WAREHOUSE 


CALL  US  NOW!  (617)  261-2700' 


584  COMMONWEALTH  AVE.,  BOSTON,  MA.  02215 


OLIVETTI  P6060. 

I 


4 BRAND  NEW* 

1.  FAST  EFFICIENT  COHPLIER  BASIC! 

2.  TWIN  FULL-SIZE  FLOPPY  OfSKS  ! 

3.  80  CHAR. /SEC.  PRINTER! 
k,  FULL  FUNCTION  9&-KEY  KEYBOARD! 

5.  HASSLE-FREE  MAINTENANCE  (OLIVETTI) 

6.  48K  EXPANDABLE  TO  80K! 

7.  PROGRAM  CHAINING,  STRINGS  VARIABLES 

8.  MATRIX  OPERATIONS,  PLOTTING! 

9.  OUTPUT  FORMATS  SELECTED  BY  PROGRAM! 

10.  COMPLETE  INTEGRATED  SYSTEM 


$8950  complete! 
PLUG  IN  and  USE 


ORDER  OUR 

NEW  CATALOG 

SYSTEM  BUILDERS  II 

•  DISCOUNTS  UP  TO  202! 

•  WIDE  RANGE  OF  MICROCOMPUTERS 

•  SUPER  SELECTION  OF  GOOD  USED 
AND  COST  SAVING  PERIPHERALS! 

•  OVER  250  BOOKS  DESCRIBED  AND 
READY  TO  SHIP! 

I  IN-DETAIL  DESCRIPTIONS  OF 
HARDWARE,  KITS,  PERIPHERALS! 

I  SPECIAL  SELECTION  OF  PROFES- 
SIONAL-GRADE COMPUTER  SYSTEMS 

I  MICROCOMPUTER  COMPARISON  CHART! 

SEND  $1  TODAY!' 


'WARRANTEED  COST-SAVING  USED  PERIPHERALS 


ALL  an  ASR33  is. ..and  MORE!! 

/  OLIVETTI  318 

tfOTC  RS232>  QUIET  OPERATION,  10CPS  PRINTER, 
$0/5  PAPER  TAPE  READER/PUNCH,  ELECTRIC  TYPE- 
165  lb.  WRITER  KEYBOARD  AND  10-KEY  NUMERIC  PAD , 
shipping  STANDARD  PAPER/TAPE , OL I VETTI  MAINTENANCE 


DATAPOINT  2200-200  CONSOLE 

'THIS  IS  A  BEAUTIFUL  COMBINATION  OF 

A  UN  I  VAC  0769  PRINTER,  CABINET,  AND  ^'"f^^^s^^J^' 
ENOUGH  SIDE  SPACE  FOR  AN  ENTIRE  MICRO 
SYSTEM.    IT  COMES  COMPLETE  WITH  POWER  .Jf 
SUPPLY  AND  PARALLEL  INTERFACE,  $495 
132  COL ,  285  lb.  shipping 


m 

30  cpjr^P^ 


DATAPOINT  3300-200 

IDEAL  SMALL  THERMAL  30CPS  PRINTER 
(NCR),  PARALLEL  ASCII,  80  COL,  CRT 
COMPATIBLE  5X7  DOT  MATRIX,  SOLID- 
STATE,  LESS  THAN  25  MOVING  PARTS, 
96  CHARACTERS,  11 OV. 

S25  shipping  «J>w/  J 

"YOU  CAN  RELY  ON* 
■COMPUTER  WAREHOUSE 


RIXON  DATA  SET 

MODEM  GIVES  YOU  1200  BAUD  ON 
STANDARD  LINE,  FULL/HALF  DU- 
PLEX $250  +$25  ship/hand 


OUR  GREEN  PHOSPHOR 
IDEO  MONITOR 


$150 


+  125  SHIPPING; 
HANDLING 


11 V  P  TO  P  COMPOSITE 
[VIDEO,  16MHZ  BANDW. , 
iRASTER  SCAN,  7x9  IN. 
24x80  DISPLAY  POSSIBLE 
POWER  SUPPLY ,  VIP  AMP,  ANTIGLARE 


IBM  SELECTRIC  PRINTER 

BASED  ON  AN  IBM  SELECTRIC,  THIS  COPE 
1030/1040  EBCDIC  TERMINAL  MAKES  A 
GREAT  PRINTER  WITH  OUR  RS232  (8080) 
CONVERSION  PROGRAM ,    15  IN.  CARRIAGE 
USE  ALSO  AS  A  SELECTRIC  TYPEWRITER. 
Add  S35  for  shipping 


$795 


'YOUR  MONITOR  ARRIVED  TODAY  AND  IT 
REALLY  ADOS  TO  MY  SYSTEM—NO  MORE 
TIRED  EYES  !H 

B.Cm  PHI  ladelphi  A,  PA. 

h,l  DIDN'T  EXPECT  YOUR  CENTRONICS 
PRINTER  WOULD  LOOK  AND  WORK.  SO 
WELL. . .THANKS  FOR  A  GREAT  DEAL!" 

G.M. ,  COLUMBUS  t  OHIO 

COMPUTER  WAREHOUSE  STORE  WILL 
AT  NO  COST  TO  THE  CUSTOMER  FOR 
PARTS  OR  LABOR  REPAIR  ANY  COW 
PUTER  WAREHOUSE  STORE  PRODUCT 
FOUND  DEFECTIVE  IN  MATERIAL  QR 
WORKMANSHIP  OR  AT  ITS  OPTION 
REPLACE  THE  UNIT  OR  REFUND  THE 
PURCHASE  PRICE 

THIS  WARRANT*  IS  EFFECTIVE  FOR  A 
FULL  90  DAVS  FROM  SHIPMENT  THE 
ONLY  EXCEPTIONS  ARE  CASES  INVOLVING 
EQUIPMENT  MAINTAINED  UNDER  A  MAIN 
TE NANCE  AGREEMENT  BY  A  MAINTE 
NANCE  SUPPLIER  ABUSE.  MISUSE  ALT  EH 

aTioj,  neglect.  OR  shipping  damage 


CENTRONICS 

★  FOR  IMMEDIATE  SHIPMENT  ★ 


HERE  ARE  THE  CHOICE  PRINTERS  THAT  SYSTEMS  HOUSES,  MINICOMPUTER 
VENDORS,  AND  TOP  SYSTEMS  BUILDERS  RELY  ON  FOR  PERFORMANCE  AND 
RELIABILITY!  WITH  THOUSANDS  OF  THESE  PRINTERS  INSTALLED  IN  THE  U. 

MIA  ClCnn  i65  CHAR/SEC,  132  COL, 
1VIH...4IIJUU  60  LPMi  2  QHANNE L  VFU, 

TTL ,  8-61 T  PARALLEL 

M9A    *9fVfVn  330  char/sec,  132  col, 1 

IUAH...«iVVV  )25  LpM)  2  CHANNEL  VFU% 

TTL.  8-BIT  PARALLEL 

\(\%  t9ftnn  ,6'5  CHAR/SEC,  132  COL, 
IUa....#£UUU70  LPM]  BOLDFACE, 

B I D I  RECTI  ON  PRINTING 


INTERFACES  FOR  DEC,  DG, 
AND  RS232  AVAILABLE 


LOOKING  FOR  RELIABLE  SMALL  BUSINESS  SYSTEM? 

IBM  SYSTEM/3  AND  1 1 30  SYSTEMS ... AVA 1 LABLE  NOW  FROM  OUR  PARENT  FIRM! 

AMERICAN  USED  COMPUTER  (617)  261-1100 
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D  Direct 
E  Extended 
X  Indexed 

#  ImmediateexceptLDS.LDX.CPX 
I   Immediate  —  LDS,  LDX  orCPX 
wnkAccumulatoror  inherent 
R  Relative 

A  Assembler  Directive 

OPERAND 

The  operand  consists  of  one  of 
the  following: 

a)  A  label,  including  system 
symbol  table  references; 

b)  Tbecharacter$followed  by 
0  to  4  hexadecimal  charac- 
ters to  indicate  a  hexa- 
decimal number; 

c)  1  to  5  decimal  digits,  to  indi- 
cate a  decimal  number; 

d)  The  character1  followed  by 
a  printable  ASCII  character, 
to  indicate  the  character 
value; 

e)  blank,  to  indicate  0. 

COMMENTS 

The  comments  field  will  be 
reproduced  without  modification. 

STATEMENT  NUMBER 

The  statement  number  is  used  for 
editing  purposes  only;  the  last  five 
characters  are  listed  at  the  begin- 
ning of  the  source  listing. 

ERROR  MESSAGES 

The  following  error  codes  may  be 
printed,  followed  by  the  line  in  error, 

•  Assembler  error:  the  label 
address  computed  in  Pass  2 
does  not  agree  with  that  com- 
puted in  Pass  1 

•  Undefined  assemblerdirective 

•  EQU  operand  undefined 

•  Op-code  undefined 

•  Invalid  or  undefined  operand 

•  Operand  value  too  large  for  one 
byte 

■  Duplicate  label 

FORWARD  REFERENCES 

The  two-pass  nature  of  the 
assembler  restricts  the  symbolic 
references  to  a  single  level  of  for- 
ward reference,  see  the  Motorola 
programming  manual.  References  to 
the  system  symbol  table  are  con- 
sidered to  be  forward  references,  as 
the  table  is  loaded  at  the  end  of 
Pass  1. 

THE  OBJECT  CODE 

The  object  code  generated  is 
standard  Motorola  paper  tape  for- 
mat  (Applications   Manual,  page 


5-60}.  The  end-of-file  record  (S9)  is 
not  punched,  as  its  presence  is 
usually  a  disadvantage  when  load- 
ing the  micro  directly  from  TSO. 

USE  ON  TSO 

The  source  program  is  read  from 
the  dataset  allocated  to  file 
FT01001,  the  object  code  written  to 
file  FT02F001;  the  system  symbol 
table  should  be  allocated  to  file 
FT03F001. 

A  useful  convention  of  dataset  nam- 
ing is  to  name  the  source  code: 

EXAMPLE.DATA 


the  object  code: 

EXAMPLE.OBJECT  DATA 

the  system  symbol  table: 

SYSTEM  DATA 

Then  the  CLIST  below  can  be  used 
to  invoke  the  assembler  with  the 
command: 

EX  (ASSEM) 'EXAMPLE' 

CLIST(ASSEM) 
00010  PROC1  DA 

00020  ALLOC  DA(SDA..DATA)  F(FT01F001) 
00030  ALLOC  DA(&DA..OBJ.DATA)  F(FT02F001) 
00040  ALLOC  OA(SYS.DATA)  F(FT03F001) 
00050  LOAD  ASSEM 


YOUR  MAN  IN 
SAN  FRANCISCO 


FOR  SYSTEMS 

When  you  want  knowledgeable  help  in  plan- 
ning, building  and  expanding  a  microprocessor- 
based  system,  the  man  to  see  in  the  San 
Francisco  Bay  Area  is  Pete  Hoi  Jen  beck. 

Pete  has  both  the  hardware  and  the  hard  facts 
you  need  to  make  solid  choices  in  your  personal, 
commercial,  educational  or  scientific  micro  com- 
puter system. 

And  we're  always  glad  to  help.  Call,  write,  or 
{best  of  all)  stop  in  anytime.  „ 

BYTE  SHDP  OF  SAP  FPiPirOSCD 

321  Pacific  at  Battery.  (415)  421-8686 

BVTE  SHDP  OF  BERKELEY 

1514  University.  (415)  845-6366 

Owned  and  operated  by  Computer  Center,  Inc.  Pete  Hollenbeck,  President. 
Processor  Technology  /  IMSAl  /  Digital  Systems  Megabyte  Floppy  / 
Equinox  /  Cromemco  /  North  Star  /  Dynabyte  /  Artec  /  Hazeltine  / 
Centronics  /  Lear  Siegler  /  Thinkertoys  /  Godbout  /  Vector 
Graphics  /  Publications. 
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152  INTERFACE  AGE 


OCTOBER  1977 


SD  SALES  COMPANY 


P.O.  BOX  28810-E 


DALLAS,  TEXAS  75228 


NDW-THE  ULTIMATE  RAM  BOARD 
32K  FOR  $427 


Memory  Capacity 
Memory  Addressing 
Memory  Write  Protection 

8K,  16K.  24K,  32K  USING  MOSTEK  MK41  IE 
WITH  8K  BOUNDARIES  &  PROTECTION. 
Utilizes  DIP  switches. 
PC  board  comes  with  sockets  for  32  K  operation 
THE  ABOVE  NOW  AVAILABLE 


•AVAILABLE  THE  1st  QUARTER  OF  1978:* 
1BK.  32K,48K,64K  USING  MOSTEK  4116 
WITH  16K  BOUNDARIES  &  PROTECTION 


BUV  AN  S10O  COMPATIBLE  8K  RAM  BOARD  AND  UPGRADE 
THE  SAME  BOARD  TO  A  MAXIMUM  OF  32K*  IN  STEPS  OF 
8K  AT  YOUR  OPTION  BV  MERELY  PURCHASING  MORE 
RAM  CHIPS  FROM  S.D.  SALES!  AT  A  GUARANTEED  PRICE- 
LOOK  AT  THE  FEATURES  WE  HAVE  BUILT  INTO  THE 
BOARD, 

PRICES  START  AT  S139.00  FOR  8K  RAM  KIT. 
ADD  S96.00  FOR  EACH  ADDITIONAL  8K  RAM  DESIRED 

Board  fully  assembled  and  tested  forSSO.DO  extra. 

BK  FDR  $133. 


Interface  Capability 

CONTROL,  DATA  AND  ADDRESS  INPUTS 
UTILIZE  LOW  POWER  SCHOTTKY  DEVICES. 

Power  Requirements 

+8VDC    400  MA  DC 
+18VOC    4Q0MA  DC 
-18VDC    30MA  DC 
on  board  regulation  is  provided. 
ON  BOARD  (INVISIBLE)  REFRESH  IS  PRO- 
VIDED WITH  NO  WAIT  STATES  OR  CYCLE 
STEALING  REQUIRED. 

MEMORY  ACCESS  TIME  IS  375ns. 
Memory  Cycle  Time  is  500ns. 


Z-80  CPU  BOARD  KIT  Comp|ete  Ki, 


CHECK  THE  ADVANCED  FEATURES  OF  OUR  Z-SO  CPU  BOARD: 
Expanded  set  of  15B  instructions,  8OS0A  software  capability,  operation  from  a  single 
EVDC  power  supply,  always  stops  on  an  Ml  state,  true  sync  generated  on  card  (a  real 
Plus  feature),  dynamic  refresh  and  NMI  available,  either  2MHZ  or  4MHZ  operation, 
quality  double  sided  plated  through  PC  hoard,  standard  kit  shipped  with  Z-80  technical 
manual  and  all  parts  plus  sockets  provided  for  all  tC's.  Z-80  Chip  &  Manual  Sep  -  39,95 
•Add  SI  0.00  extra  for  Z-80A  chip  which  allows  4M  HZ  operation. 


$139. 

*00 


4K  LOW  POWER  RAM 

FuIJy  Suffered  —  on  board  regulated  -  reduced  power 
consumtion  utilizing  low  power  21LQ2— 1  500ns  RAMS  — 
Sockets  provided  for  all  iC's.  Quality  plated  through  PC 
board.  "Add  S10.00for  250ns  RAM  operation. 

The  Whole  Works  -  $79.95 

NEWPRICE! 


ALL  OF  ABOVE  ARE  StOO,  IMSAI  &.  ALTAIR  'A'  COMPATIBLE. 
 We  can  supply  modifications  needed  for  many  other  systems!  


SIX  DIGIT  ALARM 
CLOCK  KIT 

FEATURES:  Litronix  dual  1/2"  displays,  Mostek 
50250  super  cfock  chip,  single  I.C  segment  driver, 
SCR  digit  drivers.  Greatly  simplified  construction. 
More  reliable  and  easier  to  build.  Kit  cincludes  all 
necessary  parts  (except  case).  P.C.  Board  and  Xfmr 
optional. Eliminate  the  hassle  -  avoid  the  5314!  Do  not 
confuse  with  NorvAlarm  kits  sold  by  our  competition! 


P.C.B,  -  S3.0Q;  AC  XFMR  -  Sl.50 


$9.95  KIT 


MUSICAL  HORN 

ONE  TUNE  SUPPLIED  WITH  EACH  KIT.  ADDI- 
TIONAL TUNES  -  S6.9S  EACH.  SPECIAL  TUNES 
AVAILABLE  -  VOU  SUPPLY  THE  SHEET  MUSIC 
WE    SUPPLY   PROGRAMMED    PROM   TO  YOU. 
STANDARD  TUNES  NOW  AVAILABLE: 
-  DIXIE  -  EVES  OF  TEXAS  -  ON  WISCONSIN  -  YANKEE 
DOODLE  DANDY  -  NOTRE  DAME  FtGHTSONG  -  PINK 
PANTHER  -  AGGIE  WAR  SONG  -  ANCHORS  AWAY  - 
NEVER  ON  SUNDAY  -  BRIDGE  OVER  RIVER  KWA1  - 

CAR  &  BOAT  KIT  HOME  KIT 

$26.90 


$34.95 


JUMBO  LED  CLOCK  KIT 


-O0t> 


FEATURES: 

A.  Bowmar  Jumbo  .5  inch  LED  array. 

B.  MOSTEK  -  50250 -Super  Clock  Chip 

C.  On  board  precision  crystal  time  base. 
O,  12  or  24  hour  Real  Time  Format. 

E.  Perfect  for  cars,  boars,  wans,  etc. 

F.  P.C.  Board  and  all  parts  I  less  easel  included 

Alarm  option  -  SI  .50 
AC  XFMR  -  SI  .50 


L*1 


$16.95  KIT 


RAM  S 


CPUS 


PROM'S 


21 L02- BOONS  8/11.50 

21L02  -  250  NS  8/15.95 

2114  -4K  14.95 

1101A-256   8/4.00 

1103  -  IK   .  .99 


Z-80  includes  manual   39.95 

Z-80A  includes  manual   44.95 

aoaoA  cpu  a  bit.  1 1.95 

8008  CPU  8  BIT  6.95 


1702A  -  IK  -  1,5us  3.95  or  10/35.00 

2708  -  8K  Intel  -  450ns  14.95 

5204  -  4K  7.95 

82S129  -  IK  2.50 

270BS  -8K  signet ics  650ns   9.95 


CESSDR  CHIPS-MICROPROCESSOR  CHIPS-MICROPROCESSOR  CHIPS-MICR0PR0CE 


8212  -  I/O  PORT  3.50 

8214  -  P.1.C  tZM 

8216  -  WON  INVERT  BUS  4.95 

8224-  CLOCK  GEN  4.95 

8226  -  INVERT  BUS  3.95 

PIO  for  Z-80  14,95 

CTC  for  Z-80  14.95 


8228  SYS  CONTROLLER  8.20 

8251  PROG.  COMM.  INTERFACE  10.95 

8255  PROG,  PERP.  INTERFACE  13.50 

8820  DUAL  LINE  RECR  1.75 

8830  DUAL  LINE  OR  1.75 


2513  CHAR.  GEN  7.50 

8838  QUAD  BUS.  RECR  2.00 

74LS13SN  -  1/8  DECODER   .99 

8T97-  HEX  TRI  STATE  BUFFER  1.25 

1488/1489  -  RS232   1,50 

TR1602B  UART  3.95 


NTER  CHIPS-COUNTER  CHIPS-COUNTER  CHIPS- COUNTER  CHIPS-  COUNTER  CHI 


MK5D397  S  digit  elapsed  timer . 
MK 50250  Alarm  Clock  


.  8.95 
.  4.99 


MK50380  Alarm  chip   ....  2.95 

MK50396  -  6  digit  up/down  counter  12.95 


MK5002 
MK5021 


4  digit  counter   8.95 

Cal.Chip  w/sq.rt  2.50 


ITT  DUAL  SENSE  AMPLIFIER. 
75234AN0  75235.  49c  ea  ch 


SPRAGUE  DUAL 
AMP,  TD101 


DIFFERENTIAL 

49c  each 


GENERAL  INSTRUMENT  DIODE. 
1N82AG  19c  each 


FLAT  PACK  5400  SERIES- 
SPECIAL  BUY  FROM  ITT. 
20  Assorted  Devices  for  S1 .00 


bISC  CAP  ASST. 
P.C  lead*.  Ac  least 
10  different  watu«. 
Include!  .001,  .at, 
-QS  +  other  stan- 
dard values. 

60/$1. 


10QDMFD 
FILTER  CAPS 
Ratad  35  WVDC 
Upright  itylff  with 
PC    leadi.  Many 
popular  values, 

4/$1.00 


39  MFD 
16V  Mai  lory 
Electrolytic 

15/$1. 


THERMISTORS 
MEPCO  -  NEW! 
1.5K  OHM 

5/$1.00 


7500  IWallory 
30WDVC 
Computer 
Grade  Caps 
S3.00  each 


RESISTOR 
ASSORTMENT 
PC  leads 
A  good  mix 
of  values. 
SPECIAL! 

200/$2 


IC's  from  XEROX 

IC's  Removed  From  PC  boards.  All  tested;  full  spec 


POWER 
RESISTOR 
15  OHM 
25W  by 
CLAROSTAT 

75$  ea. 


7400  -  9c 
7402  -  9c 
7404  -  9c 
7410-  9c 
74 I  6  I  3c 
7420  -  9c 
1402 A  -  SOc 

GREAT  BUY!! 


7430  -  9c 
7440  -  9c 

7437  -10c 

7438  -10c 
7451  -  9c 

7474  -16c 

7475  -24c 
LIMITED  QUANTITY! 


7493  -  26c 
74121- 22c 
74123-32t 
74155  -22t 
74193  -35c 
8233  -  35c 
Intel  1302 
45c 


MICRO-DIP  by  EECO  $1.95 

NEW  SERIES  2300! 
WORLD'S  SMALLEST  BCD  CODED  DIP  SWITCH! 
P.C.  Mount!  2300-02G-1248;2300-12G-I248 compliment 


JOYSTICKS 
4-100K 
POTS 

$3.95  ea 


ITT  Part  #  SAJ  101  dBuy<. 

IDEAL  FOR  ELECTRONIC 
MUSIC  CIRCUITS     7  STAGE 

freq.  dividers.         4y<c  ea. 


DIODES 
TN4148/1N914 

100/$2. 


I C  SOCKETS 
14  pin  •  5/S1.00 
16  pin  -  5/S1.25 
28  pin  ■  3/S1.0Q 


TRIM  POTS 
10K.20K. 
25K 

10/S1.00 


SJidt  Switch  Asst. 
Our  bust  sdltcr.  In- 
due* mini  a  iu  Ft  & 


12/1.00 


1N4002 
1A 

ioo  piv 

40/$1. 


CALL  IN  YOUR  BANKAMER- 
ICARD  [VISA)  OR  MASTER 
CHARGE  ORDER  IN  ON  OUR 
CONTINENTAL  TOLL  FREE 
WATTS  LINE: 


Texas  Residents  Call  Collect: 

214/271—0022 
1-800-527-3460 

DEALER  INQUIRIES  INV'ITEDI 


Zerms  -  60  %)ay 
Money  Back  guarantee! 


NO  COD'S.  TEXAS  RESIDENTS  ADD 
5%  SALES  TAX.  ADD  5%  OF  ORDER 
FOR  POSTAGE  &  HANDLING  .  OR- 
DERS UNDER  S10.  ADD  75c  HAND- 
LING.FOREIGN  ORDERS  -  U.  S. 
FUNDS  QNLY1 


Orders  over  $15.  -  Choose  $1.  FREE  MERCHANDISE! 


OCTOBER  7977 


CIRCLE  INQUIRY  NO.  90 


INTERFACE  AGE  753 


SOFTWARE  SECTION 


SOFTWARE  DEVELOPMENT 
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o3^2u 
U  •■-■>  hi 
03  j4U 
Oj!i5U 
■j3tj6u 
*j3^7U 
03*R0 
t>3b«J 
03&&J 
036IU 

Uje4u 
ujoSO 
u3&S0 
U3*7u 
Ujo9u 

U370U 
u37ia 
u37ZO 
--!  3<J 
u37*u 
U3750 

U3SA0 
v3770 
0J7A0 
0379n 
«3s00 
u3d1u 

u3d3o 
u3b4u 
u3o5^ 
<jju6u 
u3B?u 
u3deu 
U3U9U 
u3vOo 

u3v20 

OJ¥3u 

J  jv.lj 

^3*5<j 

03V60 
V3*7u 
j3V8u 
U3*V0 

u*yoo 

U40IU 

04u3^ 

u*0*t) 

04u7u 
ij4GflU 
l>4u 

U4I  Ig 

uJL2o 
041  30 
U4UU 
0*1 
04I6U 

U417& 

04I8U 

J4I^ 

042 1 V 
04220 
«423U 
U4240 

o423o 
U4260 
U427u 
U42BU 
M42SO 
U4JQO 
■J4JI0 
U43?w 
J4330 
U4j4y 

■0*3*0 
0«j7u 
k4jBu 
043<*J 

U  441  if 
U44?U 
y443u 
U4440 
sj44i^ 
J446J 
y447u 
U44BU 
y44W 
J«10 

w4*|7 

04520 
U4^3u 

04540 
CJ455U 
sJA^flO 
J457U 


HUlTc  LAST  AU0HES5 

OH  I  i  :   I   '  ,  I  J  1  CdOhT 

OUdP  SYSTE*  iifHHOL  T Asi'.  i 
U<S        J"  1  i  LAb-*1 

IMLAbELU,J>.t1.ATtnRtTfcU,  lj>VALUElJt,{UtftUtJK.JJtJi:*l^ 

•     It  i  r  i  :  a; 
■iRlleE?, 

h0R«AT{  'SVOJDGQOFC' > 

IF   [UST.Nc.QJCALL  F0RHINAHEJ 

CALL  EXIT 

HfcLAl  [VE  IN5  WITH  LAfaEL 

|h(Llrt£t13f*Nli.R.tifipLIHE(l5Uea.uafOtf  10  72 

lKVAL.LT*-IZ8)0a-  T8  721 
IFIVAL.GT.  IJ7IW1  ft)  721 
Ir  i VKl .LT.Ol VAL-VAL+256 

hi LL    .:  t tltlE  Br  2  BYTE  IftDS 
jiRHHH  6...ARG  Tfltf  LA  HOE  ^tW?  dNE  IJYTE 
IMVAL.GE.  0     -AND.     VAULE-255 IG0  Td  755 
tttfWO 

VAL»VAL -VAL/2  56*2  !>6 
ASSIC*  73  10  lUfl 
K2>VAL 
<«J  Td  20^ 
L^MJNi-ODUMl+2 


Arils  It  fcNU  5T 


C  SUURBUIIKE  10  fcYAUUiE  ^YNhJL 

C 

C  SLANK7 

.'ML        i  •*  W  107 

C 

IHLINE<l5i.n£.r>0]Oft  Ma  HO 
D0  W\   J=16,  IV 
DJ  IU3  K>l  ,  10 

tt><TAtt^(ICJIl*SO>I.IMEU|}O0  Tii 
i.m  UBNT1NUE 

C  M0N-HEX  CHAR  TEPUl NA IKS  r  l\  \  . 

kM   i  ■'■  102 
9^  tfAL-VAL»l6+KJ-l 
301  C^NTIfUE 

C 

102      GO  Tt;  ICe,<22t7,v.  37.66,  331  > 

C 

C  CNAtf ALTER  VAL7 

Hi         I  r  i I;.  t(  .«..:.  ,  .  I.'; 

Mb  HAL>I,64 

tF(LINE(16).cO,T(VM.)>Ca  Tfl  II& 
lis  U0NTIMJE 

VAL-1 
ll«      if  AL"vAL+3 1 

&  TO  102 

C 

C  uECMAL? 
10t>      U0  1^2  J-I^.IV 
123  -.'=1 

Ir(  JAhLE{<J)  .tO.L].*JF(J)IC,1  ^  l?4 

123  CWIlUUE 

IrU.tO.  lt>lCO  li*  130 
00  Id  105 

124  -■  a  ■  i  ,.  y  -  • 
122  CJMK.Ut 

UO  102 

c 

C  LdOK         Irl  St^l-'L  TAuLE 

130  VAL"-I 
<J-0 

111  (tJ"KJ*l 
irdCJ.fcO^LAUt'lW  1«  tW 

115  J  -  ' ,  ■ 

i  i.-         .  '  i  1  •  i  '        »0  Ml 

112  CW.Ul.Ufc: 

c 

C         rdUU u 
VAL-KJ 

v  -V  i.  -  .  I  :  i !  (.':.. 

00  T0  IU5 


UUHtk  r'tLLI^O  tUbMOO'l I rtk 
2  UTitS  (MCV 

O IECK  -Cl't  CK  +J^2-r  2/2t0*2!ii 

201  J°l,4 
UICI1-K2-K2/I&-IO 
UUH£  l(t-JJ»lAuJ.i-f  UJtiJ  i*l  I 
PUKCM(M£Kr+4-Jji.|AtLt(DlitllT+l  I 

MEX*rtEXr 
«b)ir=;-EXT*4 

u0  T0  220 

itCOrtO  iff  finl 
CHEOiiCHECK-HU 
00  .'-jf  J*  1 , 2 
Old  f-K2-K2/16*lft 

L.JF  i  1 1  -.'.'  =  . i 

:     ••       ^  -  -  A.     .  I 

(*fc"X-HHXT 

GB  10  209 
2+3  tit  THfitE 

CHECK-CH£CK+K-?-K2/2^6«?S'j 

00  2Ut>  J- I,  4 

Lit  01  j-K?-Ki/l««lft 

-  Jr  i  ■        i  -  i.Il-Li  i  ,:i    : I  i 

cJMCH(riEXr*6-Jl-lAbLt([)ICIT*l  I 

K2«r«T/16 

.lEX-itcXl 

oo  TO  209 
nbJtr-NbXT+2 

OMt;CIC-CHi:CK*K 
00  2M   J"  I  .2 

.,i..;  ,-.-i  /,-»i  & 

.i j.-  ,.-L7Ll      .,;  >  -  ■ 

f'UMCri^EX^-JJ-TAbUIOlCn'+l  I 

AtHJRtS5 

IrCWtX»E0.7,Ail[)...llOT,  (UHE(B).EQ.H  *AHD.  L  Itlfc-U  3  1  .  cO.A  t » 
t  CH6CK«CHECIC*C0tjNl-CrtlJtJT/25<J*2« 

c-cau»T 

Ud  221  J- I, * 
Old  1-C-CV16*IG 

iiUJ=tWl*rABLEtniGIT*l  3 
[HCHel,£0.7tHUWCH(7-J)*TAJlLE(UIGlT+l  i 

:m /  TO  222 


u4ot>J 

U4QI0 

u4ti2u 

04030 

04fi*U 
U4q50 

y4D6iJ 

v40fl[) 

j4  ?30 

234J 

U4  75J 

u4  /7u 

l>4  /flu 

,  j  i  'nj 

?3l 

J4sul 

222 

u4d2u 

O4030 

O40'DU 

""■>--'■'"' 

I 

u 

J 

14  (Si 

EuuSu 

UiU30 

ubO*0 

ubQflO 

O5l>70 

U-...V.. 

0^1  Ot> 

■  1  1 ... 

1 20 

.  <r 

« 1 

U32W 

0^270 

052flu 

U52*w 

05300 

j  i  j 

OS33o 

j  3  J5J 

■ 

,' J 

*i 

AT 

J  J 

OS  BO 

J^  *~ 

■J5SlO 

■J554U 

U  ^"0 

\i53fl0 

in  5  Ju 

0  VjBU 

■J^JtltAj 

I" 

J  4  CVu 

u5o7y 

Jb/lu 

0^720 

!?.> 

ASSION  222  Td  K(M 

cmufva  cHtcKsu» 

tJ;{HtXTiEQ,7tC0  fd  231 

CHECK  "CHECK+llE  3CT/2 

CHECK-  255-OEECK  *CHfcCK/25<i*2  50 

DO  22!9  >1.2 

0IC[ i-CHfeCK-CHECK/lA*IA 

KlWCHtNiiX  r+2-J>=UbLttDIGlTtl  J 

UHECC-CHtCK/l6 

^riECH-0 

.4tX>.lLXT/2 

LM  2 Ju  J-l,2 

lj[  ul  i-UfcJi-nEKi'lAnle 

^□MCr|C3-Jt-TAIlLEIUIGIT+l  I 

llEX=f4EX/1'S 

flEX'i'"hEXT*  L 

"  lt<  2, 22vl  <  HUNCH  (J ) » J"  1  ■  T'Ea  1) 

rdUWAH  'SI  'H  WAI 1 

lid  Td  KG«,  i 222 » ,175 ,  3vb,  3*2  J 

00  Ttf  IGfl. t3d, 3?, 41 ,6b. 43,6V. 7J.oO) 

rORMINAME) 

UTbUtR*2  NAUet'iB),  K/0/,  B>C  If  t  JOJ/0.  ^OOOC,  2H+02.  HAOi/ I  / 
IMS 

nli  Hi:  4  «,  1  JSKIP  .NAME ,.»» ACE 
rdKUAL"(30A2/jXt^A1  .  '  PAGE',]  }/f\ 
►■ACt-l'ACE*! 

HbTUHN 

tNTR t  LlNS<NAMt,L) 
K-K-L 

IrCK.UT.OIOtl  TO  3 
K-M-L 

Mi*  a 

bMD 

aLOClt  DATA 

IMPLICIT  |HTEGtn*2fA-ZI 

DlMEtlSIW  fit  I35),P2(I  3il,P3H  J5),IJ4(  13^KH5(I35>, 
.■  1 1       ,r  -  1  i  i ......  KAC6i I 

cOUl  ifALENCbl  IHS<  l),Pn.tJHS(l36nP2),ltl*S(3?n,i>3*, 
l([MS(406)tP4>*  (INSIMI  l.Pit,  <INS<d76I.Hfl),t  1 1^  (JJ  1(1,  r-7», 
- ;  i:.   :  v.U:  >,.-.■■.! ,  MNS(  ■■■■■  .',  i i  ■ 

OATA  PI/ 


'R'.'ft't'a',^' 

'A'^'JJ','  ' 


'tf','0*, 
'H'.'O', 


S  'fc'.'R'. 

UAIA  »/ 
S  'A','tV, 


4  'b'^'P',1 

5  V,'U', 

DATA  ^3/ 


'D','A', 'A',' 


»'4'.*tJ' 


E'^'C'.^b' 
5','f*,*tt' 


'i 

%  *[i'»*fc't'rG' 
5  'C'.'id'.-'H' 

OATA  Pb/ 


'u 


4  'J*,'*', 

5  'A',*N*. 
OAIA  PS/ 

S  'fc't'R', 


'A', '*', 
' A* , ** '* 


*«*,'t'»*U:','  J 

'C't*d  * 

'R^,  *#*(*!**•.'«  * 

'R'u'd't'L't'  ' 

'C'L't'ii*,'  ' 
'S','B','L','A' 

'E*,*0','H*^A' 


^S77j 

ulj  ntu 

u«Tu 
uboVj 

0^v2u 

o5y3o 

0rjv6O 
wSv*70 

o5vPvj 


DA  I A  ¥hf 

«  'A'*'D',^C, 
S  'S!'.'R'rH*Ji', 


'0', 


.  yR** 
*^R'. 


* A', 'A' 


'S'. 'L' 


'b','U', 


'5' , 'S' , 'C't 


J54  INTERFACE  AGE 


OCTOBER  1977 


TSa  1-800-346-5144!! 

r,*M  MINNESOTA  RESIDENTS       278-68  7-6674  JZmm 


DIGI-KEY 

CORPORATION 

(futility  Electronic  Components 


DON'T  FORGET  OUR 
DISCOUNTS  WHEN  COMPARING  PRICES 


X.'S  •  HESI5TOHS  .  TBANSISTOSS  •  CAPACITORS  •  DIODES  •  I.C.  SOCKETS  &  PINS  •  SWITCHES 
CLOCK  MODULES  •  OPTOELECTRONICS  •  BREAD  BOA  DING  &  TESTING  DEVICES  •  DRAFTING  SUPPLIES 
DATA  BOOKS  •    HEAT  SINKS  .   WIRE  .    TOOLS  .  .    AND  MORE  ...  WRITE   FOR   FREE  CATALOG  


INTEGRATED  CIRCUITS 


7401 
7405 
i*f\i 
7404 

7407 
7406 
740) 


74Ifl 
7417 
7470 
7431 


7*?6 
7127 
7*30 
7i30 
74tt 


741«S 

1.49 

741W 

1,49 

lira 

.at 

74551 

1.09 

.5S 

74M 

.94 

.67 

MB 

&7 

lie 

.67 

743441 

47 

M3E  J5 
?43»  JO 


744(1 
744,3; 
7445 
74*4 


;; 

7451  .21 

7453  |l 

7454  Jl 
746Q  M 

jm  30 

7472  30 

7473  30 


74EO  .73 
74S3  .70 
MAS  t?9 
7486  73 
7m   7  19 

7490  -44 
74?l  .70 
7*W  .n 

7491  .44 
7494  70 
74»5  .70 
749b  .70 
74 1 M  1.76 
74T07  JO 
74 109  33 
741)6  1,76 
74121  35 
741  33  .44 
74T33  41 
MISS  .40 
741:36  40 

74173  .4& 
7413?  JO 
J  4 141  .QB 
741 4 J  .70 
74147  143 

74149  1.30 

74150  1,16 
741  SI  JO 

74153  65 

74154  T.Q3 

74155  -70 
741  ft  70 
7*157  70 

74160  M- 

74161  48 
7416?  M 

74163  4* 

74164  .96 

741 65  US 

74166  1.15 
74170  2.64 

74174  .98 

74175  .93 
741 7*  79 
74177  .79 
741 50  70 
741  BO  70 
741 91  715 
74(61  79 
741 B4  7,15 
74 IBS  7,1  * 
741&9  330 
741 »  173 

74191  173 

74192  MA 

74193  .ft* 

74194  M 

74195  m 

74196  .88 

74197  38 


741*00  7F 

741WI  74 

74LS07  .78 

741503.  .78 

/4L50A  79 

MOB  .29 

74L506  -29 

741509  .79 

74151 0  .78 
74L53 1  M 
741512  76 
74LS13  -47 
74LSU  1.07 
741515  .7S 
741530  .78 
741521  -36 
74U77  70 
7*1536  33. 
741377  33 
74LI2S  .33 
741530  .28 
74L533  .33- 
74LS33  -33 
74L5J7  .33 
74L53S  .33 
74L540  .26 
74154?  .67 

741547  79 

741548  ,77 
74L55I  78 
74LS54  .28 
74L555  .28 
74L573  .39 
74L574  ,39 
74157*  30 
74LS75  53 

741574  .39 

741575  39 
74Jjfl3  .79 
74L585  .49 
741586  .39 
7*1590  .57 
741597  -57 
741593  -57 
741595  M 
74L586  HA 
7415107  .39 
74l5lff)  39 
74  LSI  12  39 
74L5I13  .39 
7415114  Jfc 
7415T75  49 
7415176  .49 
74LS133  .81 
7415134  J9 
7415133  73 
741513')  ."J 
7415151  75 
74  LSI  53  75 
74LS154  1.10 
74LS155  .75 
741515*  .75 
7415157  75 
7415,1 5»  75 
74L5160  1.02 
74L5T61  1.07 
7415163  1.02 
7415 FA4  1.02 
74151*8  1.U 
7415169  I.N 
74k3l70  173 

7415173  1.34 

7415174  1,06 
74t5175  .64 
74151:811  2.50 

7415190  1.18 

7415191  1.18 
?4i5l92  .93 
7415193  -53 
74L5194  .861 
74LS195  -S6 
74.15196  ^Bi 
7415197  M 
7415197  .86 
74L5221  !  06 

7415240  1.90 

7415241  1.90 

7415242  i  70 
74L5243  1  70 

170 

7415347  .79 

741534$  79 

74LS749  79 

74L3351  .84 

74LS753  .84 

HIU'.:  '■ 
MLS>M 

7*L5240  .34 


7415261  2.00 

74LS766  .  39 

74L5773  1.38 

74LS779  .67 

74L5283  .79 

74L5283  .65 

74L5253  .65 

7415395  1.13 

7415398  1.30 

7415365  .67 

74L5366  .67 

74153*7  .67 

74L5369  ,67 

74L5377  1.50 

74LS386  .39 

74L5395  1,74 

7415670  3  34 

B11595  ?7 

81L596  77 

811597  .  77 

31L593  77 


LF357H 
LF1374I 
LnA3QI  AN 

mm-n 

LM3G9K 
LMJIIN 
LM3I/I 
LM3I7MP 
lM31«H 
IM320MP-5  1.30 
IW320WP-6  1.30 
1M320JWP-6  1.30 
LM320MP.9  IJQ 
UA330MP-121.3O 
IM3307J5P-151JO 
IM320MP-1B130 

L'."3;:v?.-.s- .30 

LV3JC-V?-3J  L  ?/:■ 
1M323*  7.50 


r.aj 

1  SO 

M 

3.00 

1 ,« 
I  m 


ijnTir*C£ 

8CWJ 

".: 

i : 

BW5 

67 

i? 

SOW 

.iv 

(TO 

.67 

754S1 

61 

7HS! 

i>- 

754S3 

41 

7MS4 

A\ 

75491 

7H92 

7H9i 

i 

75494 

1,19 

MCiSSW 

MClWt 

tUO  CMH 

40(70 

4001 

j'3 

4006 

4007 

33 

4008 

4009 

i.L 

4010 

44 

4011 

33 

1017 

a 

4013 

M 

4014 

9i 

4015 

4016 

.40 

4017 

1.05 

401  & 

'.05 

4019 

73 

4020 

:  .-. 

4071 

\M 

4022 

96 

4Q23 

33 

4034 

-4 

4025 

.23 

4026 

403? 

a 

4038 

4059 

I  M 

4030 

n 

4D33 

1  51 

4034 

4015 

;  N 

4040 

i  14 

4041 

.7? 

4042 

4043 

ra 

4044 

JO 

4046 

■  id 

4049 

40 

4050 

a 

4051 

l  3£ 

4052 

l 

4053 

1.76 

4060 

1  5? 

4066 

7? 

4071 

m 

4072 

33 

4073 

23 

4075 

4081 

73 

4082 

23 

4507 

53 

4510 

''.14 

4531 

ils 

4514 

2.£f.' 

4515 

'<£'. 

4516 

1  23 

45IB 

1.14 

4570 

1.14 

4537 

\JA 

4578 

3i 

4535 

■  ?3 

74COO 

■T  ■• 

CA3M6 

1  :■ 

.50 

CA3086 

11351 N 

.76 

if:lH>N 

1.20 

L7rt3?6H 
l7rt3J7H 
1MJ39!! 
LM340I.S 
U«40H 

LU3NfT4« 
LW34QT-1? 
IM240T-1 5 
■,  7,^.1^  T  I :! 
lM;«fJl.?4 
kM341P-5 
17^34 
L771341PJ 
177041  p.  10 
IM341P-I2 
IM341P-1S 

JWtlp.M 
IM348N 
L77I349N 
L74357JN 
L.M1J10N 

uninH 

IM1MIN 
L'4lfll2N 
L741830N 
1.7..M9U 
17421 1 1 N 
177L7907H 
174291 7h 
'ViMWl 

17439O0N 
LM39U5H 
LM3969H 
L7439I1N 
WC1 454V 
WCU53V 
MC14WN 

ttaxgp 

HIS34T 
NFJ40L 
HE5S5V 

Hi 

UE556H 
NE559N 
HE560B 
NFSSIS 
NE363S 
ME5454 
NE566V 
77E547V 
17A709CV 
US.7HJCA 
UA711CA 
UH723CA 
0B73jC7i 
UB741  C¥ 
OA74.7CA 
1747  4aCV 
UA7fl0iCU 
U4780tC17 
U4780BCL1 
UA7ai7rU 
UA7B12CU 
UA7S1SQJ 
UA7»16CU 
UA7824CU 
UA78L05ACI 
L7A78L06ACI  .40 
UA78L7JSACZ  .40 
UA78LWZ  .40 
UA7SUIAC7  .40 
U«7»Lli»CI  M 
UA7SL18AC7 
UA7BL7JAC7 
UA7905CU 
1JA79MCU 
UA79SSCU 
U7.79Cf9CLf 
0479I7O1 
UJ7915CU 
Ufl791£CU 
U47934C0 


2  7  2. 
2  7i. 
■7  75 
US 
I  75 
1.25 
1.25 
1.25 
1.15 
'75 
■  75 
177S 
M 
.98 


73 
.78 
1  W 
1.40 
.72 
.84 
.94 
1.J0 
n 
1J0 
7.00 
1.75 

I  .so 

'..SO 
IM 

n 

ED 
I  40 

47 

I  50 
1 .00 
.53 
.701 
I  11 
7.50 
2.0-1 
.48 

n 

7  40 

2.40 
7  50 
7  .55 
7  50 
1.2S 
1.26 
1.34 


1.75 
1. 35 
l.« 
1.25 
1.75 
1.25 
1. 15 
1.75 


JHIIC  If 


6  PIN  50L0ER  17  1.60VK1 

U  PM  SOLOfft  ,70  1.90/10  17.00^ 

16  PIH  50LDIR  .77  ?.10,'10  18.75^C 

18  PIN  SOLDER  .»  375,'ID  24.50/C 

30  PIN  SOlOER.  .  -   30  2.B5.iO  25.35^C 

22  PIH  SO-LOEB  33  3.15,10  27  75^ 

74  PIM  5DL0IR .,,  38  3.60/10  32.75/C 

29  PIN  S0L0EK  *5  4.25/10  38.25.i  t: 

40  Pm  50L0HL  . . , ,  63  6.00..  10  53  50/C 

6  PIN  W-W  24  2.30'10  TO.SO.'C 

14  PIN  W-W,  .   26  2.50;iO  22.0O.'C 

16fLNW.W.   JO  3^10  75.S0/C 

19  PIN  W.W  j60  5.70/10  51,00/C 

20PINW.W  ,70  6.65.'l0  59.50/C 

72PrN  W-W..  B4  Mi/is  71r50.'£ 

24  PIN  W-W   :  96  9.10/10  81.50,'C 

28  PIN  W-W  1-17  10.00,'ID  95.30J1C 

40PIJJ  W-W  U6  12.50'10  1IS.D0/C 


MOLEX  I.C  SOCKET  PINS 


.flS.'C       B7D.'M       3e.20''5M  775.00/5OA4 


LIDE  SWITCHIS  I  50  VOLT  DISCS 


8080A  CHIP  SET 


ONE  EACH  8M0A.  8212,  6224  and  S22B  PLUS 
SIXTEEN  2102-1  '5  —  ALL  FOR 


$49.95 


MICROPROCESSORS 


Best  Vatuai  Yoi\ 

BOfiOA  8-BIT  CPU.  7USEC  CraE  (13.95 

B212  8-B11 1.  0  P0H1  $  3,95 

&216  OI-DIEEOIOrUL  BL75  DRlVlS  5  4.25 

6224  Clock  generator.  5  3,9s 

8228  SYSTlM  COMKOLlDt   |  6  95 

8351  COMMUNICATIONS  IMTEBF 4C£  H2.95 

8755  PERIPHERAL  INTESfACE  511,05 

1702A  3K  EP1I0W  (254ti8K   I  6.95 

2708  8K  EPROM  (IKtJl)  139.50 

7107-1  IPC  RAM  500  NS   I  1.79 

SO  MP  5  VOLT  K/W  CPU   I  9.95 

2650  MICRQPS0«550R  1.25  MH-Z  CLOCK  40  OIL.  .  J24.95 


WIRE  WRAPPING  WIRE  IN  SULK 

ttbi  dr  Bkifii  30  90.  Ulnar 

100'  53JQO  SCO  18,50  1000'  515.00 

5%  CARBON  FILM  RESISTORS 


V,  4  V%  WATT  SIZI 

■oLi  S*  «  .  1DQ  pci  -sl'i  1  TT* 


nam  sampier 


4*  ASS0BTH1HT  OF  METAUICD  POLTt5TI8  CAPACITORS 

300  CAP5  18  VAUJE5.  <   524.00 


Bishop  Graphics  nr  I^SH"*^ 


LED  DIGITS  AND  LAMPS 


fit*  E lei  p. by  C*raJnp  Fhp 
tllhnp  IjFjpTnui  prrB^rii 


MI.S0  t 


JMJ  DIGITAL  DISPLAT 


mlmm 


METALIIED  POlYtSTW  CAPACITOM 


,001  .  ,14  1.15M0  9  0Q  t 

0037  .14  1.15/10  9.Q0.-C 

.0033  .14  1.15/10  9.00JC 

0047  .14  1.1  Vld  9M'C 

0O63   14  1  15'1Q  9  00  C 

ai     .14  1.15/10  9-00.11 

,15  175 MO  lO.OOi'C 


.022 


.15  1.25,'10  [lunfC 

.  41  175/10  mmK. 

15  1.2S-10  100OC 

.  .17  I.35;10  ll.OO.C 

.23  1.85-10  15.00.-C 

.30  3,50.10  1000'C 

.  .3ft  3.00j'10  24.00/C 


PATFHTfO  tHROrVWriLTtfi  5CRHN,  DK  CAjl  METAL  FRAME 
MOUNTS  IN  PANELS  UP  TO  3>1f  THfOC  NO  EXPOSED 
HARDWARE.  SCRATCH  RBISTANT  AND  EA5ILV  ClEAfftO 
ELIMINATES  QUR(. 

MOUNT IN&  ADAPTERS  AVAILABLE  TO  SIMPlfV  MOUNTING 
AND  ASSURE  PEflfECT  All&NMENT. 

400  BEZEL  WITH  RED  FILTER  „.,.  4,«S 

4W  MLXIWIING  AOAPTER  FOR  MAI  001  i,  MAI  002  .  ,  .  J9 
421  MOUNTING  ADAPTER  FOR  MAI 010.  ...  .69 


CLOCK  MODULES 


lev  haTt  d  ii/lj  h/ri;nisjPiir>a  [■><£. 
If*  rUHXU  dttH  moAii.  a  a  fufr 
ustfaig  a  fcflri  hrMtZTM  |ph<i  ttcviKtwi! 
fl  pJrfiKi  for  nr.  !■:«■  at  ~ 
Filrt  K  ta 


FHCSiT  .37V  holt  Dbit,  Ct  ■'■i 
FNCfiCO  .5'"  biqkv  Dtjn  it  P.*'.  .  1,51 
V  >rj*  D-Sil.Ct  H4,c!       1  J] 

FND60C-  FT  Htak  &nh. «,  R<d  ajq 
FND957  .8"  6qH  £a  Kid      2  JO 

MlNl'l  3"  flijji  CC.  Btd  2.M 

nVUH  a^i  rj^di,,  ti.  tri.. .  i.M 
NW5SJ  .3'  C^a"  4IC  Hud  iMf 

*S  Ejal  3c»i.  IU .X«i  JM 
NShJil.J-lhiiltrflni.tC.  B<d.  .  34» 
NSNW  .7-  Jwl  C^int,  CA.  t»4.  3AI 
HSJ,7«»D1  Rod  E-l«*Lcmp 

■  M<f  H:J«f  JI.M/ID  »lfijfto;iDe 
DH.  NtTTD>  Jknglt  R»4 1  ■!  <>  Lcnv 

i.  Illf,  Hb<  1 1  JO/ 1 0  &  tUMn« 


5%  CARBOM  FILM  RESISTORS  \ 


U  WATT  RESliTOB  AiiORTWIENTS 


BS1  !5       -    '  t  i !  u  s';  ^  "  "  J9.90 

HS2  2S  m  -I  'i  i  *  it.  :*  ■« .  -rr*.  <•:  iH«    ■  H-W 

Vi  WATT  tUISTOR  ASiOlTmEHTS 

mil  1- i1*'  U  'i"*!  i1  -fTJ? '  i-'il^Sii  SJl  h!S  »7  ^*  5t.W 

(SIM  ^^A^^^g^™i^m^q^M™  "  *  »,90 


d-ljsVr!  <»>d  ir,kril  :rtw  tm*  ffifllincj 
bta  MK,  IP  Dfj*rutn  fcKT*,  (tt*  17 
(Xf  rrki  nihdr.  ihm  prih  brl-icn 


ELECTROLYTIC  MPJlCrfOU 


U1LUF 

.47  (50V  M 

I7S0V  M 

7.2750V   ,0fl 

3.3  50V  08 

■17.3V  08 

17.S0V.  OS 

10(1 6V  OS 

10.25V  .08 

1035V  JW 

10750V  .  ......10 

72.16V  .Oft 

33.25V  m 

3M5V  11 

22/S0V  1?  1.00/10 

3371  iV..  m  .75/30 


11401 

.65/10  5.41ft 

.15 'ID  5.4  I.C 

.15  10  5.41/C 

15,10  5.41  C 

.15  10  5.-11  £ 

SSflO  5.757C 

1S710  5.41  IC 

,15/10  5.H/C 

70/10  1.12/C 

,75/10  UIjC 

.17  ID  rj'.--J  '. 

.70/10  l.Ofl/C 

45/10  77K/C 

""  H.48..C 
if?  £ 


33/35V  10  .61/10  7.50.C 

33/35V  13  1  05..10  9.45.C 

33  50V  14  1.13/10  10.41/C 

47/IQV  .09   ,71/10  6J2/C 


47/14V  . 
47/3SV  . 
17.35V  . 
45/S0V  . 


,0   .11/10  7.477C 

3  1.05/10  945/C 

4  1.13/10  1 0.41,  C 

.5 1.21/10  n^^^K 

lObllOV  10   .77/10  6JS/C 

10071 IV  11   *5/10  7.M7C 

1I»«5V  13  1.10/10  9.15/C 

1CO/35V  ,  . . .  ..17  1.41710  ll.flS/C 

1M/50V  21  1.71j00  14.55/t 

230/lOV  13  1XW/10  9.1  S/C 

220/1 6V  15  1.14710  9.B1/C 

22072SV  .21  1.71/10  147j5(C 

Z2073SV  25  2,03710  1 7.JWC 

720/iTV  ....  ..29  235/10  19.96/C 

330.1V  ...  14  1.12710  97S0/C 

330/10V  15  1.14/10  9.83/C 

330/1 6V  II  1,44/10  11.14/C 

330/15V  13  1711/10  IS.79/C 

330/35V  .....  .33  2.W/10  24.59/C 

330/SOV  ..... .54  4.30/10  39.73/C 

470/4V  , .  .15  1.31/10  11.11/t: 

470710V  ...  ...11  1.71/10  H..55/C 

470/11V  33  141/10  15J17C 

470,r25V  29  2 2 5/10  19.94'C 

470/35V  41  3-27710  30.24/C 

470/50V  59  4J0..H  39.73/C 

100D/4V  23  1.90.10  14.50/C 

ICCC/lOV  ,24  1 .96710  1  6.62/C 

1 000/1 6V  29  2.35710  1  9.94/C 

1000/35V. .  42  3J3/10  28.27/C 

tC<0/3SV  »  4JJ1/10  44,45/C 

2200/6V  .  .  36  3734/10  HMK 

22O0/IOV  42  3J3/IO  2!.27<C 

2200/16V  54  4-30/10  2438/C 


am  linos 

.11  .90/10  7.657C 
11  .90/10  7.65/C 
.12   .90/10  7.B2/C 

.12  1.00/ia  sji/c 

.12  ,95/10  7.9 1 /C 
17  1.00/10  8.31/C 
.11  .90/10  7  6S/C 
.12  1.00/10  8J!,C 
.13  1. 10.10  8.94/C 
1  4  1.1  5  10  9.56/C 
.12  1.00/10  6.31  £ 
.13  1.05/10  B.74/£ 
.15  1.19-10  9.98.C 
.17  1 ,32/10  11.22/C 
.17  1 .00/1 0  e.4a,.t 
.14  1.15710  9.56/C 
.17  1J4/10  11  73  C 
.19  1.52.10  17ft9/C 
.13  IJ04710  9.507C 
.14  1.15710  9517C 
.17  1.3X1710  11.22/C 
.19  1.51/10  17S9/C 
.21  1.71  10  1J  55  C 
M  1.13710  9,56/C 
.17  1.30710  11.22/C 
.20  15510  13.30  C 
.25  1.93-10  lt.S0.-C 
.19  7.30-1 0  14.70/C 
.IB  im*  12.05/C 
.20  1755/10  13.30/C 
.29  2.35/10  19.96/C 
.35  2.79/10  23.70/C 
,40  3.53/10  27.44/C 
.19  1.48/10  13.71/C 
721  1.64,flD  15.13/C 
.31  2.45,'IQ  22.70,'C 
.31  3,07  10  78.3a.£ 
.43  3.43/10  31.48/£ 
.40  4.41..10  44,4  S.-C 
.20  1.64'10  15.13'C 
.31  2.45  10  72.70/C 
.33  2.4410  JSH.C 
.43  3  43,10  31  till 
M  3.7B/10  34,99/C 
.75  1.03.10  55.BO/C 
.35  2.76,10  JS.SJ.-C 
33  3  07.  'CO  JS.317C 
43  3 .43. It  31  M'C 
.IB  5.42/10  50.I3.C 
75  6.03/10  55.81. C 
.43  2.43  10  31  l&.C 
.40  4J51/ID  44.45/C 
.48  5.43/10  SO  13/C 


HA10C3A  y  tsi  '7  Mfc,r  uikrxi  tbrt  Mc4.il,  4 10. 50 

MfllDOTi  SFT    -Vfl.-  .-h  rr.r..h.-  r.  1  i--:-.!  '13.95 

MMOdlC   i-  nt!i™rtbl*tod.i.  '10.S0 

M/V1M2C  SET  w*w,..i™rsnn^As^tdwi  M3.9S 

MAI 003   ij  vat  Ct  t«.  .dn  l...,h„ 

HA1010A  •  •••  -     •  ••  •  *13.Q0 

WA1010A  SET   MgiMt  wilmmtamiP  t  S-jtnwli  *16.4S 

nUltKK  m '  u& <u NW  chk Mo**        ■  M3.CHJ 

MA1Q1&CSET  #ri«l-.<TiBMlAreV4  ^ritiHt  'IMS 


NAM002 


WAIOIO 


1  lh  NEPCipNTS 


OrijMCtry  SlaciVi 
th*  Enrpi-e 
AP  ling  _ 


STRIPS  —  WRAPS  —  UNWRAPS 


DOUBLE  DIGIT  DISCOUNTS  SAVE  YOU  EVEN  MORE! 


WPS918                        .16  \SSfii  13.60,'C 

WPS930  Ifc  1.55,' 10  t3.40.-C 

MPSm?A  ..14  1 . 55/ 1 0  13.60,'C 

MPS23A9A  It  1.55/10  I3.40.-C 

mmvA  ifi  ijBifl  u.rjo/c 

V!                         ...  .16  I J5/10  13.40/C 

WP533P3   1*  1J5/10  13,A0.'C 

mV&i  1*  1-55/10  13.60.'C 

WP53395  It  IjS/lo  I3.40.-C 

MPS3S63  16  1.55,'10  13.60,'C 

MPS3565   1*  1.55/10  I3.60JC 

MP5363&A  16  lJ&IO  13.60,'C 

■■■■                        .  .  .'6  1  55:10  13.40.-C 

f.'.P^-&41  14  U5/10  13,60/C 

W.P53443  16  1-55/10  13.60/C 

2K3904   16  1 J5/10  13.60/C 

JM3W6   16  l_55.'ia  13.60,'C 

2M41J4  .IS  t- 5  5/10  WSSK 

2WI24   .14  US/10  13.40/C 

2N4+31   .14  1.55/10  13.60/C 

2N4403   ,14  TJ5/10  13,60/C 

2N4410  ,14  lj55.no  13.40/C 

7N503?  16  1-55/10  I3.4Q/C 

5N503^  14  1-55/10  13.t0.'C 

2N5210   16  1.55/10  13.40/C 

2N3055   99  9.30/10  3  5.00;  C 

MPF102..  J34  3.35^10  30.40/C 

3K457   4S  4.50/10  41.00/C 

MP5A13  2Q  3.60/10  J4.CO/C 

MJ2*55   9.20--10  BS.K.'C 

riPlKI  .99  9,20/10  &5.00/C 


13D.C0/M 
1 30.00 'M 
130.00/M 
1  Jft  yj  M 

130.00/M 
1 30.00 -M 
130.00.M 
130.00/M 
1 3Q.M.-M 
130.CM-M 
I  30  00  V 
130.M/W 
130.HJ-H 
1 30.00- H, 
1  30.00 vW 
I  30  >:  V 
130  OO'V. 
130.O0/M 

i  X'.r»j  v 

130.00/M 
1  30.0Q.-M 
1  3O.O0/M. 
1 30.C0.-M 
130  00/JVl 

boo  .do  m 

ODO.OO.'W 

eco.oo/w 


WATT  ZENER  DIODES  j  HARDWARE 


HANDLING 
CHARGES 

S  0.00  S  .  .  Add  $2.00 
S    5.00-S24.W.  .  .  Add  50.75 


VOLUME  DISCOUNT  41 
HANDLING  CHARGE 

AN  ileim,  ■:■>={ eji  fliihus  Graphic1., 
and  Ecanornr;  T&rflii«rsi  mat  Eom- 
Vmid  lor  vglgme  dbcTjunl.  frsl— lolul 

Cll   driCG-imlBDrlT  itfflW  Oftf  Opplf 


VOLUME 
DISCOUNT 

o.oo-s  u.n .....  i 


0  11O0/C 

1N5342B  12V 

1N5143B  laV 

TH5344B  14V 

1H534SB  15V 

1N5244B.  16V 

*N524?0  17V 

iN534B&  UN 

1N5249B  19V 

1H5J5QS  30V 

1M52S1B  33V 

IN5353B  24V 

1N52S3B  25V 

1W5354B  27V 

1K52558  33V 

1N5356B  30V 

'  4 575-7 &  3SV 


miCOK  DIODES 


2-56  14  ^CS[W 

MQ  jiW  SCB£W.  .  . 
Mil  1.3  SCREW.  . 
4-32  1.-4  5CPfw. 
6.32  r. 3  SCREW.  . 
B-37  3 -a  SCREW.  .  . 
E-3?  ^  S  SCREW.  . . 
'iJl 

440  HEX  NUT  

6-32  HE*  NUT  .  .  . 

9-32  HEX  NUT  

WO  2  LOCXWA5HER 
NO  4  LOCK.WA5HEP 
NO  6  LOCKWA5HER 
NO  j!  [Of *•,}..■:■:•  ■■■■■■ 


%  I5.00-M9.09.  .  .  Add  $0.50 
i  50.00-499.9! .  .  .  Add  40.25 
$100.00  «t  Up  ...  No  Charge 


.  Add  (0.75  volume  ifaoirnt.  then  tKM  l»  Ihll  II*.  %  I5.00-i  «.«  .  UU  10% 
.  Add  $0.50   'ami  Flw  noiideleeiwlflcil*  iletns.  fttfd   J  100.00-5499.-19  .  leii  15% 


11*  hopd&ig  thWBff.  IFij  Is  fair  talni  t  cnft  ^  <QOQ  ., 

fo.1.  w.  m  on  >i>w<ng  ml  '"-  *  100.00-5999.99  .  Less  20-?;. 
HinFiKc  Ta  addmiKin  tr*  J  v*  and  $1000.00  1  Up  . .  .  Less  25% 


w95  W 

U9I7VI 


□  rctar-*  Ae rj &p i ifj d  by  PhanQ  or  .Mb. I 
nlorChargo  *    Bgink-AmnrlEBCil  •   COD  •  Cheek 
.  Box  477,  Tliluf  Hlwar  Falli.  Minn.  5-4701 


; ■?  I  6  i  681-4474 


5R1  IS  l.K/lO  10.00/C 
5PDT.19  1.70/10  11.00/C 
DPD1.J3    3.00-10  19.00/C 


30  pjo  PVC. .  3JO/1D0'  lO/OO/SOO" 
27  go  PVC.  .  3JO/100'  Tl  .JSVSOCr* 

31  9a  PVC.  .  3  10/1  DO'  8.50/500- 


00  FF    ...  .40/10 

230  PF  .40/10 

470  PF  40/10 

.001  UF  .  . .  .40/10 

0W3UF.  .40/10 
.0047  Uf.... 40/10 

.01  UF  .44/10 

.033  UF  .  .  .50/10 
.047  Mf  ...  .70'10 

>  UF  .  .  .  .  1.35/10  1 


DIGI-KEY 

CORPORATION 

Qua  lh y  Electronic  Components 

P.O.  Bok  677  *    Thief  River  Foils,  MN  SW01       (118)  631  -6674 


FREE  CATALOG  « 

DATA  BOOKS 


TTL  I  .C.  i  5V?  P  14.00 

llHEAft  I  C.  i  fl-53  P. .   15.00 

(WW  ?4C  555  P  13  00 

POWER  lRAH5l$TQR5  151  P   13O0 

MEMORY  I  C.'i  592  P  53-00 

MOSLSM.C.-^iJP  -S4O0 

IKTESFACE  I.C  \  464  P   J4.00 

VOLTAGI  KEG  I.C.'i  126  P  53.00 

LI  HEAR  SP  I  432  P  54.00 

LINEAR  AP  11  246  P  ., ,  .  S3 00 

p-lU  DIG  HANDBOOK.  1 96  P .  .   53.00 

5PICIAL  FUNCTION  .53.00 

5.C-W.P  APPLICATIONS  ,   .  SS.00 

BfflKFfi  OfSIGN   55  00 

FfT  OfilABOOK   53.00 

CMOS  40O0  278  P  53.00 

ANAL  00  .MANUAL  637  P   55.95 
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SOFTWARE  SECTION 


SOFTWARE  DEVELOPMENT 


ASSEMBLY  LANGUAGE 
STRUCTURED  PROGRAMMING 

—  STARS 


INTRODUCTION  Ed 

The  term  Structured  Programming  has  been  a  buzz- 
word in  computing  circles  for  several  years.  It  first 
caught  national  attention  in  a  1973  article  in  Datamation 
when  David  McCracken,  whose  books  on  programming 
are  extremely  popular  with  students  in  schools  through- 
out the  nation,  promised  a  "Revolution  in  Program- 
ming.'" Several  articles  in  that  December  1973  issue 
dealt  with  structured  programming  and  most  agreed 
that  structured  programming  implied  three  things: 

1.  Simple  straightforward  code  sequences 

2.  IF-THEN -ELSE  logic 

3.  A  loop  control  ability  such  as  the  DO-WHILE  or 
DO-UNTIL 

In  other  words,  a  structured  program  is  one  which 
utilizes  these  structures;  but  further,  a  structured  pro- 
gram is  also  one  in  which  the  GO  TO  is  severely  limited 
as  being  a  harmful  language  element.1  Limiting  the  use 
of  the  GO  TO  statement  has  some  interesting  implica- 
tions. First,  it  enforces  a  simple  program  logic  structure 
with  no  fancy  branches  into  a  routine  to  share  one  or 
two  lines  of  code  among  several  routines.  Secondly,  it 
allows  programs  to  be  read  "top-down,"  another  popular 
buzzword  but  having  a  simple  meaning:  One  should  be 
able  to  start  at  the  top  of  a  program  and  read  in  a  down- 
ward direction  until  reaching  the  end.  In  a  program  with 
abundant  GO  TO's,  the  reader  must  follow  every  leap 
from  the  mainline  logic  to  see  how  this  new  code  affects 
the  program  flow.  In  some  programs  these  leaps  are  so 
numerous  and  confusing  that  they  totally  obscure  the 
mainline  of  logic  and  earn  for  these  programs  the  titles 
of  "Can-of-Worms"  or  "Spaghetti-Bowl"  programs. 

A  third  term  which  rounds  out  the  buzzword  list  is 
Modular  Programming,  A  modular  program  is  one  which 
has  been  broken  up  into  modules.  It  is  generally  admit- 
ted that  humans  have  a  limited  ability  to  grasp  long 
logical  constructs  or  remember  tedious  numerical  se- 
quences. How  many  ten  digit  numbers  have  you  memor- 
ized and  can  you  speak  with  authority  on  the  inner  work- 
ing of  your  home  computer  after  having  only  read  the 
manufacturer's  description  of  the  chips  used  in  your 
machine?  Module  programming  recognizes  the  prob- 
lems of  the  programmer  and  the  program  reader  in  two 
ways.  First,  it  implies  that  any  programming  task  can  be 
segmented  in  small,  understandable  units  or  modules, 
each  module  being  a  logical  entity,  a  "stand  alone"  unit, 
complete  in  itself.  Then  it  implies  that  these  modules  can 
be  bound  together  into  a  larger,  more  complex,  module 
called  a  program.3  It  should  be  clear  that  these  modules 
resemble  subroutines  in  the  programming  sense  and 
that  the  mainline  program  invokes  these  subroutines  in 
top-down  fashion  to  effect  the  solution  to  a  program- 
ming problem.  All  parts  of  the  resulting  program,  the 
mainline  driver  and  its  associated  subroutines,  whether 
they  be  in-line  or  out-of-line,  should  be  written  with  the 
three  rules  of  structured  coding  in  mind. 

STRUCTURED  PROGRAMMING  IS  BETTER 

In  a  very  simplistic  sense  a  structured  program  is  bet- 
ter because  it  is  organized  into  understandable  modules 
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which  means  simpler  debugging  and  easier  reading.  In 
many  instances  a  program  will  require  more  time  to 
debug  than  to  code.  Also,  when  the  time  comes  to  mod- 
ify an  existing  program,  one  usually  needs  to  relearn  his 
own  code  or  learn  someone  else's.  The  easier  it  is  to 
read,  learn  or  relearn  a  program,  the  easier  it  will  be  to 
maintain  or  change  that  program. 

This  case  illustrates  the  argument.  The  Federal  Sys- 
tems Center,  a  group  of  IBMers  who  write  programs  for 
the  Feds,  write  almost  totally  in  structured  code.  The 
federal  government  programmers  are  reported  to  spend 
more  of  their  time  maintaining  old  programs  than  they 
do  in  writing  new  applications.  Perhaps  when  we  com- 
puter hobbyists  have  been  writing  programs  for  years 
we'll  be  in  the  same  boat  and  be  saying  to  ourselves, 
"Why  didn't  we  start  with  structured  code  while  we  had 
the  chance!" 

USING  STRUCTURED  CODING  TECHNIQUES  TO 
GENERATE  ASSEMBLY  LISTINGS 

The  first  step  in  writing  structured  assembly  pro- 
grams is  to  admit  that  fully  structured  programs  cannot 
be  written  in  most  microprocessor  assembly  languages. 
When  we  get  over  that  hurdle,  however,  we  begin  to 
write  reasonably  structured  assembly-level  programs. 
The  assembly  languages  simply  do  not  have  IF-THEN- 
ELSE  or  loop  constructs  so  we  shall  have  to  find  alter- 
nate structures  and  improved  techniques. 

The  best  technique  with  which  to  begin  a  program  is 
one  that  does  not  require  any  coding:  the  planning 
phase.  Most  of  you  will  be  happy  to  note  that  structured 
coding  does  not  use  a  flowchart  at  this  level.  This  is  ex- 
tremely important  since  my  experience  indicates  that 
most  flowcharts  are  drawn  up  for  documentation  pur- 
poses after  the  program  has  been  debugged.  A  flow- 
chart can  be  a  very  valuable  planning  aid  when  used  cor- 
rectly, but  is  not  required  at  this  level,  rather  we  shall 
draw  a  hierarchy  diagram.  A  hierarchy  diagram  resembles 
company  organizational  chart  and  differs  from  a  flow- 
chart In  that  it  does  not  show  logic  but  rather  function. 
In  a  company  organizational  chart  we  would  discover 
who  was  in  charge  of  stock  ordering  and  who  his  boss 
was  and  how  and  where  the  boss  fits  into  the  company 
hierarchy.  Similar  information  is  found  in  a  program 
hierarchy  diagram.  We  can  discover  which  modules  in- 
voke a  routine  and  which  modules  are  in  turn  invoked 
but  we  shall  not  find  under  what  circumstances  they  are 
Invoked.  A  program  hierarchy  diagram  uses  only  rec- 
tangles and  straight  lines  to  convey  its  message.  It  is 
drawn  in  a  top-down  fashion  working  from  general  to 
specific  functions. 

To  Illustrate  the  sequence  let's  look  at  a  "structured" 
program.  The  program  in  question  is  "Shooting  Stars" 
that  first  appeared  in  the  May  1976  issue  of  BYTE.  Since 
that  issue  contained  an  8080  version  of  the  program,  I 
will  do  a  6800  version  although  the  hierarchy  diagram  for 
the  program  would  be  the  same  regardless  of  the  com- 
puter or  even  the  language  involved.  Step  one  is  quite 
easy— simply  write  the  names  of  the  program  in  a  rec- 
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Figure  1.  Program  Hierarchy  Diagram  —  First  and  Second  Levels 
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tangle  at  the  top  of  a  sheet  of  paper— preferably  with 
the  long  edge  of  the  paper  at  the  top.  Then  ask  yourself 
what  are  the  major  components  of  the  program  such  as 

INITIALIZE  ROUTINE,  PLAY  (UNTIL  WIN  OR  LOSE)  and  CHECK  FOR 

replay.  These  very  general  components  will  become  the 
second  level  in  the  hierarchy  as  shown  in  Figure  1. 

Note  that  there  is  an  implied  logic  in  the  left-to-right 
placement  of  items  at  all  levels  and  that  initialize 
routine  would  occur  before  check  for  replay  in  the  pro- 
gram. To  create  the  third  level  of  the  hierarchy,  check 
each  second  level  function  and,  considering  it  a  task  by 
itself,  ask  what  are  its  major  functions.  In  the  case  of  ini- 
tialize routine  I  selected  clear  win  flag,  place  black 

HOLES  ON  EDGES  and  PLACE  STAR  IN  THE  CENTER  as  the  next 

level.  Under  playi  I  selected  the  major  components  print 

BOARD,  INPUT  MOVE,  APPLY  MOVE  and  CHECK  FOR  WIN/LOSE. 

The  major  components  I  chose  for  the  replay  check 
were  print  replay  message  and  input  replay  code  as 
shown  in  Figure  2. 

The  burning  questions  which  should  now  be  troubling 
you  are:  "When  does  the  process  stop?"  and  "When  do  I 
stop  writing  sub-components  to  program  modules?". 
The  answer  is  that  you  stop  just  prior  to  writing  a  level  at 
which  the  modules  become  actual  machine  code  or,  alter- 
nately, at  a  level  where  you  are  sure  the  task  is  simple 
enough  to  code  easily.  For  instance,  to  further  break 
down  Module  1.1  clear  win  flag  would  surely  involve 
assembler  level  coding  so  I  need  go  no  further  on  that 
module.  Similarly,  Modules  1.2, 1.3,  2.1,  3.1  and  3.2  need 
no  further  refinement.  Modules  2.2,  2.3  and  2.4  need  fur- 
ther refinement  and  end  up  as  shown  in  Figure  3  which 
indicates  the  total  development.  Let  me  emphasize  the 
fact  that  a  hierarchy  diagram  shows  function,  not  logic. 


This  is  high-lighted  in  the  breakout  of  Module  2.2, 
Although  there  is  an  implied  left-to-right  logic  at  all 
levels,  the  error  message  at  this  level  would  only  be 
printed  if  the  valid  move  check  failed.  The  error  message 
is  a  valid  function  of  this  breakout  level  but  need  not 
always  be  encountered  in  the  logic  flow  of  the  program. 

For  those  readers  who  love  flowcharting,  who  feel  it's 
the  neatest  thing  since  Babbage's  Analytical  Engine  or 
Hollerith's  keypunch,  your  time  has  come.  If  you  spot  a 
module  or  group  of  modules  at  any  level  whose  inter- 
related logic  is  very  complex  it  should  be  flowcharted 
before  the  code  is  written.  The  complete  documentation 
package  for  the  program  might  simply  be  the  hierarchy 
diagram  and  flowcharts  of  the  non-trivial  routines, 

CODING  STRUCTURED  ASSEMBLY  LANGUAGE 

Begin  your  coding  with  two  coding  forms  before  you 
—  one  for  code,  the  other  for  storage  allocation  descrip- 
tions. I  start  at  the  first  level  that  is  broken  out,  and  call 
this  my  Main  Control  Structure.  Each  successive  pro- 
gram module  can  be  invoked  through  a  subroutine  call, 
if  a  module  contains  a  loop,  try  to  keep  the  loop  control 
structure  outside  of  the  module.  The  routine  play  will  be 
repeated  until  a  win  or  loss  occurs  and  the  control  struc- 
ture for  this  iteration  is  in  the  Main  Processing  Section 
not  in  the  play  routine. 

Force  yourself  to  limit  a  routine  to  some  reasonable 
number  of  lines.  The  number  you  choose  should  prob- 
ably not  exceed  55  lines  as  this  is  the  usual  page  size  for 
most  printers  but  preferably  should  be  less.  Remember, 
it  is  extremely  difficult  to  understand  all  but  the  most 
trivial  assembler  level  routine  when  the  coding  takes 
more  than  one  page. 
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SOFTWARE  SECTION  

Break  your  data  definition  areas  into  logical  cate- 
gories such  as  equate  pointers,  numeric  storage  areas 
and  print  literals  and  make  your  data  names  meaningful! 
Head  each  definition  type  with  a  suitable  comment 
block  and  within  each  category  alphabetize  your  data 
names.  Place  a  comment  block  before  each  of  the  pro- 
gram routines,  naming  it  and  providing  any  relevant  in- 
formation. Comment  each  line  of  code  so  that  its  use  is 
clear  to  the  reader.  Insert  comment  blocks  to  explain 
any  significant  "whiz-bang"  gimmicks  in  logic.  In 
limiting  the  number  of  lines  of  code  a  routine  will  take 
you  may  find  the  need  for  many  subroutine  calls.  Don't 
be  alarmed.  My  rule  is,  that  if  another  level  of  subroutine 
makes  for  a  simple,  clearly  understood  module,  include 
it.  Make  the  names  of  your  subroutines  as  meaningful 
as  you  can.  This  will  alleviate  the  problem  of  not  know- 
ing what  a  subroutine  does  until  it  has  been  studied. 
Data  flow  analysis  shows  that  one  should  not  compute 
the  value  of  a  variable  until  it  is  needed  or  unless  it  can- 
not be  computed  at  a  later  time," 
For  example  in  BASIC: 

090  input  x 

100    LET  A  =  7  +  X 

110    LET  F  =  19  +  X 

120    LET  G  -  27.5  +  X 

130    LET  M  =  (F-G)/19.72 

140  IFMM6.7THENGOTO170 

150    LET  F  =  F  +  3.14159 

160    GO  TO  130 

170    LET  Q  =  FfA 

The  value  of  A  as  computed  at  Line  100  is  not  needed 
until  Line  170  and  is  not  dependent  on  any  value  of  X  ex- 
cept the  input  value  and  since  X  is  not  changed  prior  to 
170  then  the  computation  of  A  should  immediately  pre- 
cede its  use  in  the  formula  LET  Q=  F/A.  This  seems  a 
minor  point  on  the  face  of  it,  but  can  prove  quite  impor- 
tant when  you  are  trying  to  decide  exactly  what  the  back- 
ward jump  accomplishes.  You  might  be  so  engrossed 
that  you  forget  what  A's  value  is,  or  if  Line  100  is  absent 
you  might  not  notice  that  A  has  not  been  calculated.  A 
good  rule  in  programming  might  be:  "Always  put  off  'til 
later  what  is  not  needed  'til  later." 

One  last  plea.  If  you  have  taken  the  time  to  draw  a 
hierarchy  diagram,  please  follow  it.  Well-planned  pro- 
grams tend  to  flow  together  and  although  they  don't 
often  write  themselves,  they  usually  work  with  a  mini- 
mum of  errors  and  changes,  A  hierarchy  diagram  forces 
you  to  think  about  the  program  in  the  way  that  is  most 
logical,  in  a  top-down  fashion.  It  is  far  easier  to  modify 
than  a  flowchart  and,  I  feel,  communicates  more  clearly 
the  interrelationships  of  routines  within  a  program. 
When  you  have  several,  you  should  find  them  becoming 
the  most  important  part  of  your  programming  effort. 

READING  A  STRUCTURED  PROGRAM 

It  doesn't  take  a  gift  to  be  able  to  write  structured  pro- 
grams. But,  the  best  way  to  read  a  structured  program  is 
to  treat  it  as  a  gift.  A  structured  program  and  a  gift  are 
both  things  of  many  layers.  To  get  to  the  gift  itself,  you 
must  remove  the  wrapping,  open  the  box  and  dig  the  gift 
out  of  the  tissue  paper.  Tackle  a  structured  program  in 
the  same  way.  The  gift  of  a  structured  program  is  its 
ability  to  make  it  easy  for  you  to  understand  it.  Begin 
reading  by  finding  the  first  statement  in  the  Main  Con- 
trol Structure,  Line  500  in  the  source  listing,  and  reading 
through  the  entire  section  until  you  get  to  Line  580.  Your 
goal  is  to  understand  the  logic  of  this  section  which 
shouldn't  be  too  hard  since  there  are  only  nine  lines  of 
annotated  code.  The  first  statement  sends  us  off  to  a 
routine  called  init.  You  should  fight  the  desire  to  plunge 
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in  at  this  point,  and  read  init.  Our  goal  requires  that  we 
peel  off  (understand)  just  one  level  at  a  time  and  since 
subroutine  calls  indicate  another  level,  don't  follow 
them  right  away. 

The  name  of  the  subroutine  should  tell  you  its  func- 
tion and  the  comment  should  reinforce  the  name.  The 
next  three  lines  form  the  major  program  loop.  The  sub- 
routine call  to  plays  will  be  repeated  while  the  variable 
winflg  is  zero.  In  6800  assembly  language  the  beq 
means:  branch  if  zero,  so  we  return  to  the  label  loop 
while  winflg  remains  zero.  At  this  time  you  should 
assume  that  plays  in  some  way  modifies  winflg 
because  if  it  doesn't  this  program  will  take  a  long  while 
to  run.  The  next  four  lines  of  this  structure  determines  if 
a  replay  is  desired,  and  if  not,  the  last  line  jumps  back  to 
the  monitor.  Some  of  you  may  be  thinking  that  several 
lines  of  code  might  be  saved  if  the  jump  to  control  were 
contained  in  the  replay  routine  itself  and  you're  correct, 
they  could.  But  this  would  violate  an  important  rule  in 
structured  assembly  language  coding:  a  routine  should 
have  a  single  entry  and  a  single  exit.  There  can  be  multi- 
ple return  points  in  a  routine  but  since  they  always 
return  to  the  statement  following  the  subroutine  call 
there  is  no  conflict.  However,  a  return  and  a  jump  to  the 
monitor  constitute  two  exit  points  and  would  violate  the 
rule.  Further,  you  will  encounter  many  subroutine  calls 
in  most  structured  programs.  Think  how  impossible  it 
would  be  to  read  a  program  where  the  subroutine  calls 
occasionally  never  came  back! 

STRUCTURED  PROGRAM  EFFICIENCY 

By  now  you  should  thoroughly  understand  this  first 
structure  and  also  see  the  reason  for  keeping  a  routine 
short  and  simple:  it  is  easier  to  read.  When  you  get  an 
understanding  of  one  layer  in  the  program  structure  you 
can  then  explore  further.  Look  through  init,  it  has  a 
single  entry  point,  a  single  exit  and  only  ten  lines  of 
code  so  it  must  be  simple,  right?  Look  again!  I  coded  init 
to  be  more  complex  than  it  might  seem  at  first  glance. 
First,  I  loaded  the  index  register  with  the  address  of 
board-1,  which  is  one  less  than  the  address  of  board,  I 
next  place  a  nine  In  the  A  register,  then  store  this  nine  at 
clear  +  1.  Glance  at  Line  650  for  a  moment.  You  should 
notice  that  this  is  an  indexed  instruction,  the  9,X  indi- 
cates this.  An  indexed  instruction  builds  its  effective  ad- 
dress, that  is,  the  final  address  in  storage  where  data 
will  be  affected,  by  adding  the  off-set  in  the  instruction, 
9,  to  the  contents  of  the  index  register,  soard-1,  for  a 
resultant  of  board  +  b.  The  next  instruction  decrements 
clear+1,  in  other  words  the  9  will  become  an  8.  The 
computer  will  keep  jumping  back  until  the  decrement 
results  in  a  zero,  at  which  time  the  computer  will  con- 
tinue with  the  program.  Frankly,  these  first  few  lines  are 
somewhat  confusing,  even  for  an  experienced  program- 
mer, and  serve  to  illustrate  how  hard  it  can  be  to  under- 
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stand  some  types  of  coding.  Let's  look  at  a  simpler  ap- 
proach (see  Figure  4). 

This  routine  is  shorter  by  one  line  and  one  byte.  But 
more  importantly,  it  is  easier  to  understand.  The  index 
register  is  set  to  the  address  of  board;  that  location  is 
cleared.  The  index  register  is  set  up  by  one.  The  index 
register  is  compared  to  board +  9  and  if  this  address  is 
not  reached  the  program  jumps  back  to  clear.  The  re- 
mainder of  the  routine  is  the  same  as  the  original.  I  think 
you  will  admit  that  this  is  clearer.  But  is  this  the  best  ap- 
proach? Let's  look  at  the  third  init  (in  Figure  5). 
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This  routine  is  longer  in  statements  and  bytes  than 
either  of  the  first  two,  but  is  even  more  clear  and  simple. 
It  also  has  a  hidden  benefit.  If  you  compute  the  number 
of  machine  cycles  and  instructions  it  takes  to  complete 
each  of  the  three  routines,  some  interesting  compari- 
sons arise.  The  original  routine  took  181  machine  cycles 
and,  because  of  the  loop,  34  instruction  executions.  The 
second  took  183  machine  cycles  and  41  instruction  exe- 
cutions. The  last  requires  only  66  machine  cycles  to  exe- 
cute 12  instructions.  Conclusion:  Loops  are  easy  to 
code  but  expensive  in  machine  time.  Obviously  when 
you  are  clearing  a  1,000-position  table,  or  repeating 
some  statements  an  unknown  number  of  times,  a  loop 
is  the  only  answer,  but  use  them  judiciously. 

FINAL  NOTES  ON  STRUCTURED  PROGRAMMING 

The  last  documentation  step  can  be  accomplished 
while  the  program  is  being  written.  This  is  documenta- 
tion of  sentinel  variables  and  their  values.  We  must 
select  representations  for  stars  and  black  holes.  What 
values  of  a  win  flag  are  meaningful?  Proper  selection  of 
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these  values  can  simplify  coding  the  program.  For  ex- 
ample, in  this  program  a  star  is  represented  by  a  1  and  a 
black  hole  by  a  0.  This  makes  it  easy  to  switch  the 
values.  If  X  =  a  star  or  a  black  hole  then  1-X  is  its  op- 
posite, A  win  flag  value  of  zero  means  no  win  or  loss, 
minus  one  equals  a  loss  and  plus  one  a  win.  Include 
these  kinds  of  comments  in  your  documentation  to 
guarantee  the  clearest  communication.  Remember, 
someday  you  might  have  to  read  your  own  program, 

STARS  PROGRAM 

If  you  wish  to  enter  this  version  of  stars  into  your 
6800,  I  have  included  a  listing  of  the  object  code  from 
which  you  can  work.  The  object  code  is  shown  in  P 
(punch)  format  and  should  be  familiar  to  you.  Simply 
reset  your  machine  and  type  L  (be  sure  your  cassette  in- 
terface is  off  at  this  point).  Enter  each  line  that  begins 
with  an  S1.  When  you  come  to  the  end  of  a  line,  return 
the  carriage  if  you  wish.  If  you  have  made  a  mistake,  the 
operating  system  will  print  a  question  mark  at  the  end  of 
the  line.  Simply  reenter  the  line  in  question  and  con- 
tinue. After  entering  the  last  line,  key  in  S9  to  get  out  of 
the  load  mode.  To  execute  the  program  simply  type  a  G 
since  the  first  line  of  the  object  program  as  set  A048  to 
the  start  address  00B5. 

If  all  has  been  successful,  your  output  should  resem- 
ble my  sample  output.  I've  included  the  easiest  loss 
(sometimes,  in  the  middle  of  a  game,  it's  as  hard  to  lose 
as  win)  and  a  hint  at  a  winning  pattern. 

Let  me  close  by  asking  that  you  read  my  program, 
compare  it  to  the  hierarchy  diagram,  search  for  my 
favorite  "coding  tricks,"  If  you  like  them,  adopt  them.  If 
you  feel  they  are  counter-productive,  write  a  letter  to  the 
editor.  Let's  begin  to  expose  ourselves  to  the  best  and 
worst  in  each  other's  code  and  hope  that  from  the  ex- 
change the  home  computerist  will  benefit. 
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ibb'Kl  1 
iKOU  BY  2 
StTUf  OFFBtl 
IR-ADCR  CF  C01A8 
JUKF   (BCVEb-l)*2  BYTLS  AHEAD 

WINt  DLFEHDIHG  ON  IblB 


COlAb 

LBA 

ONE 

0PA 

TKO 

BBA 

ibBLb 

0BA 

FOUR 

B«A 

tlVb 

LBA 

&1X 

BBA 

SEVER 

BRA 

LI  CUT 

N1UL 

USK 

X5 

BBR 
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BSR 

X8 

BBA 

CLKFLA 
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B5& 

X2 
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X4 

BBR 

X5 

BKA 

CLKPLA 

TWO 

BSB 

XI 
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X3 

LRA 

CLKPLA 

lllPEL 

BBK 

X2 
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X5 

01650  blAB  EE 
01660  aiAD  20 
01B7t  tlAP  Kb 
01660  ulbl  !... 
01890  61b3  20 
01900  0lb5  6b 
01910  0107  Db 
01920  Blb9  BL 
ul930  UlLu  6L 
01940  Slot  20 
01950  BIBt  80 
01960  01C1  6D 
01970  01C3  20 
01980  0lC5  8L 
01990  01C7  BE 
02600  01C9  ID 
02010  CICb  20 
02020  01CD  8U 
02030  BICf  Eb 
02040  0101  96 
02056  01L3  B7 
02U60  01E6  CE 
02070  0109  6F 
02060  HW  39 
6209u 
02100 
02110 

02126  BlUC  CK 
b2130  81LF  20 
02140  0lbl  Cl. 
02150  vlB4  2L 
02160  0lb6  CE 
0217b  01B9  20 
02180  Jlbb  Cb 
02190  01LL  20 
0220C  01Fu  Ch 
02210  llt'3  2b 
0222L  blhb  Cb 
02230  01f6  20 
02240  6UA  Cb 
0225b  01tb  20 
02266  81H  Lb 
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02316  028L  A7 
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02390  0214  6b 
02400  0215  6C 
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LIIRlAt  0»39 

LIU  0U3L 

0Li-:bbp  043E 

ILH.t.'l  00  4  4 
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Rbb'jAh  006r 
bbOi.b  C07L 
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UC 
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27 
34 
04 
2B 
33 
Bl 

01EA 
U0A7 
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&6R  X6 

ERA  CLRFEA 

>LK       BSR  XI 

LSB  X7 

BRA  LLKPLA 

;>L       ubB  X2 

EBB  X4 

BSB  X6 

i:bB  X6 

bKA  CERPDA 

IX         BBR  X3 

dBR  X9 

BBA  CLKPLA 

iVbh     6SK  X4 

BSR  US 

BBK  X6 

ERA  CLRFLA 

[lint     bid  X7 

tlSR  X9 
I.KfLA  LEA  A     RC-Vtc         LOAD  MOVE 

31'A  A     CtKSTR41  SL'l   UP  0FFSL1 

LDX  rtOARE-1  IR-BC-1 

.RBIK  CLR  0,X  KLF.OVE  STAR 

Rta 

IBLbL  FObTlKbB   lAVbhT   Thb  *  OR  : 


At.  8  a  hot 
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2b 
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21 
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1C 
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17 
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12 
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bbX 
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OKI 

I.LX 

j  PA 
LLX 
bbA 
LLX 
LRA 

bbA 
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Ebb 


■   LbbCR  POP  * 

RiNLub  ■.br  is 
LLi 

ADD T 1     /.bb  A 

C'FX 

LhL 

t^^  A 

EI.L 

LLC 

tC» 

JSR 

MRPKt  JSK 

his 

I.XJCBK  CKe  f. 


IbOAPb  SliliCti 

Shl'lCli  :FOB  1 

1 LOmRLFI  BhlTLb 

bnllCi.  :  FEB  2 
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LB7E 
b7 
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RTS 
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10 
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B1AC 

59 

06 

4L 

62 


JSR 
JSR 
CUP  A 
bb^ 
CUP  A 
bLL, 
ERA 
STA  A 


f AGAIN 
F0ATA1 
IBbLb 
t  'Y 
RtlB 
t  '  K 
REIN 
KLK  LAY 
FLAY 
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L0BB2 
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■  RLFEAY  i-.sC 
Cbl   A  Cl.AB 
b  PARC  11  IF 
:Y 

bKAE.Cil  II- 
:i 

1  :  i.LI'l  bl t-R 
SAVE  PLAY 


bi.lh 

bOARE 

KOVrb 

PLAl 


0691 
00A6 
00B1 
0662 


vAEKEA  0603 

I.1KFLC  80B4 

START  0665 
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CiLl  FLA 
VUiLkb 

51'ARLh 

LRhuU'i1 

htiM 

M,n 

JUKI 

CO!  At 

MM 

CU.L 

lhU 

1'hhtL 

EUiR 
HVL 

six 

LlClil 
t LRt LA 
tLl.il  1, 
JU 

13 
x3 


ai3u 

ul4] 

B  ]  1  ] 
MS) 
Blf»7 
B171 
M74 
1.175 
Uli 
blBl 

9199 
B1A1 
«>1AJ 
HAi 
tlm 

tllLl 

tics 

kitl 
K1L4 
KJ  LC 
DILI 
tlL6 


STARS  PROGRAM 
RUN  EXAMPLES 

SKHT1NG  STARS   -  SAMPLE  MINI 

l  l  | 
l      *  I 

l      l  l 
ENTER   L0GAT I BN  Tfl  SKB0T  5 

I  4  l 
*      t  * 

I        *  E 

EHTER  LACATIBN  T0  5H03T  E 
SEVERAL  WGVES  LATER! 


L0CATI0N   T0    SKBJiST  5 


LBCATIBN  T0  SHBflT  7 


LBCAT  1  AN   Tfl   SH0BT  2 


LecATiew  Te  sneaT  a 


ENTER  LflCATlttN  T0  5H0fcT  S 
VELL  D0NE   -  Y»JU  VINT 


PLAY  AGAIN?    (Y   B»   N>  W 
* 

STARS  PROGRAM 
RUN  EXAMPLES 

SHBBTING.  STARS   -  SAMPLE  LBSS 
I      I  I 

I  *  I 
E       I  I 

ENTER  LBCAT I 8W  TB  SHBBT  5 


ENTER  LBCAT IBM  TB  SHBBT  I  KB  STAR  THERE 
ENTER  LBCAT  I BN  TB  SHBBT  E 


ENTER   LBCAT 1 BN  TB  SHBBT  6 


ENTER  LBCAT IBM  TB  SHBBT  a 
I      I  * 


ENTER  LBCAT  I  s,':  TB  SHBBT  t 
SfBRY  -  YBU  LB5E 


RLAT  AGAIN?    (V  BR   1)1  H 

STARS  PROGRAM 
OBJECT  LISTING 


ill3Be.:<)LLliABASa4C41592B41474a  494E3f2£l286t 
5n3uC3lJ59  2e4t522B4L2  920B4  3A2ABL>frAE4t;l,aA51 
=  ll3BE4ljlBl5GB04  2L494[:4[;4  5474  14(;2B454E54i2 
illlEll5!li;59s4[;DaAl64S4Ut4SS2S5a4C4?4341l)3 
il!3l<ii6t54  494Mti^S4  4|-iuS348«4»54ZtiaiJ*H 
illJUt7i,41.4f  ;eS3  54  4152il,5  4  4t4S524S64ULk,AL2 
L-113Bljt,t534S5252592B2L;trSS4F552b4t4F934  5ia 
!>1131,BSifct4EtBA57454l.4L-2£4  44F4L452il2D2B59ia 
I»llJaBA04FS52dS7494t21tt4Ba0B8UIJflaBeatjBBB75 
sll3tt£.,iJuue,4t.Ei,[ltiL12BL27*bli<27F7IL<LU24&2<_ 


s{13auC.U96ll2iil5927LF7LLitL3i;tfcBA7t!e,t9l>78t,Fa 
all  3»t*C26t  m,7»it>LLii6i  i66£197AC7fUlib439  3,i 
^.H3iJBLB&bfcLa.SBr96L3  26FAbLB175LLB2&l39i:i.l8 
S113l;aFakit3t,lil/t,b7t0M139CLUli3U8titim.Sl6A67A 
:>U3i.lttEilLiL96A9E,I.i99i;AA6i.2  5t:tljC3tDI,tB7L2F, 
:113LllU96«LtLlt,9tACeC17S6ADtiL13l.Lai,3Li;-D63 
S113B1  2l!tl.JL»6Atei)b*96Af6DII59*l>(teL£ll  J9l>7t'a 

sti3*ij»iijct>nuKc*ce»ccci«t3»ASi»BM.iei9« 

illjH4k;397t1lilI)3t:t.UC531Sttl.7LecLlAC613ij2LCB 
sll 3elSOlj6LLL'il44ljLt07t2Ule6139Ji.f  464SF  9726 
HI3l.l6fctHL7CllS8tt,B6A7A6O626O9CLlia6FbClLB90 
S113al707L7v.v0f.3  3^9iiC.14A4SL761(iB(.tB1816LC(i 
allJtl£l]EA2U162Clt:iSi«2e262D2A2B322B36;;57 
jll3il9B3HJL5!,6C6eeC662(3B8C4i;er,4LSEil2C4f 
S113ClAB3bBL398M12e2ABL38BC45BL402B22&[,li2 
»M1?IJW28U173£KiIj2ASL  3  2£D3AaC4  2  2el2  9L3s 
ill  3BltB2£8C412BE(.61,24eC27St  342i;t4tlL2[:6c7t 
sllJi)JLB33961>lin[!lI;ACLl)8A76faS139Ci.aOA62e5e 
S113l>]  ts26i.Lativ9  2BaKLflBAA2BK;CEBi!AE2B17C9 
M13tlFl)Ctl)t.AC2ii;ctiJ6ALJiiil,CLtCAt201iGc:t.3  5 
illSeiiilitEAFiae  3<.LB6bBa6BlA6,jl!A7BB394iCt76 
all3U21BBuA6A(sBabB(iLDCbl26t  86 1  ki.126  GL7ABE  [  6 
S.H3E22BMCLU87Ll.LLB7LtLaBFB39ai(lE27lll39DJ 
iil3»23B96ACJ7il3  97i.t.kJB4£:tu(91L.Ltt7L2IIL76« 
si  1  J«24litinK2Bfcutu7LELilAtBlJ9i7itSHLiTl5A 
alL*iu;itdi2i,L197t>23913 


4K  RAM  BOARD 
$89.95 

Assembled  and  tested.  See  kit  below. 


4K  RAM  BOARD  KIT 

450ns  Access  RAMs 
Fully  Buffered 

Low  Power  $79.95 

Static 

5V  only 

41/2x6  inch  board 


6800  CPU  PROTOTYPE 
BOARD 

Plated  thru  holes  forCPU.  address  decoder,  2  PIAs, 
2  RAMs.  6  spare  16  pin  and  4  spare  24  pin  sockets 
to  easily  customize  your  own  homebrew  system. 
Board  is  fully  socketed  with  gold  wirewrap  sockets 
&  comes  with  full  minimum  system  documentation 

$42.50 

Above  Board  with  6800,  address  decoder,  2 


PIAs  and  2  RAMs: 


$84.95 


DIGITAL  I/O  BOARD 

Eight-bit  bi-directional  I/O  ports  and  16  interrupt  lines  tied  to  two  50-pin  connectors.  Bus 
fully  buffered.  I/O  includes  four  6820  PIAs,  compatible  with  our  bus.  5  Volts  only, 

KIT  WITH  ALL  PARTS  $59.95 


2102  —  $1.30 

Low  power,  450  n.s.  Access  and  cycle. 
Multiples  of  25  only. 


make  check  or  money  order  payable  to:  Kathryn  Atwood  Enterprises 

P.O.  Box  5203,  Orange,  CA  92667 

Discounts  available  at  OEM  quantities.  For  orders  less  than  £25.00  total,  add  £1.25  for  shipping.  California 
residents  add  6%  sales  tax.  Estimated  shipping  time  2  clays  ARO  with  money  order,  For  checks  allow  7 
days  for  check  to  clear. 
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VIDEO  CHASE  FOR  8080/VDM 


by  Joseph  Jay  Sanger 


The  score  is  continually  displayed  on  the  lower  right 
corner  of  the  display.  The  first  'team'  to  reach  9  games 
wins  the  series.  At  the  completion  of  a  game,  type  any 
key  at  all  to  begin  a  new  one. 

You  must  specify  the  level  of  difficulty  of  each  game 
at  the  beginning  of  the  series  by  typing  a  number  from 
zero  to  nine  (0  is  the  easiest;  9  is  the  hardest  level).  The 
factors  differentiating  an  'easy'  game  from  a  'hard'  one 
are  twofold:  first,  the  number  of  posts  decreases  as  the 
game  gets  harder;  second,  the  'panic'  button,  (described 
below)  behaves  differently. 

You  can  change  the  level  of  difficulty  at  any  time  by 
hitting  the  carriage  return  (ODH);  you  can  abort  the  cur- 
rent series  and  begin  a  new  one  (with  score  0:0)  by  typ- 
ing 'ESC  (1BH). 

If  you  really  get  into  a  bind,  I  have  included  a  'panic' 
button.  By  typing  'P,'  you  may  be  lucky  enough  to  be  in- 
stantaneously transported  out  of  danger  to  a  new  (ran- 
dom) position  —  but  the  probability  of  a  successful 
transport  depends  on  the  level  of  difficulty  of  the  game 
—  approximately  50%  for  level  0  down  to  a  mere  12.5% 
at  level  9!  At  level  9,  there  is  also  an  additional  penalty 
for  use  of  this  feature:  several  dead  robots  may 
regenerate! 

One  difference  from  other  versions  of  chase  —  if  two 
robots  collide  in  this  version,  they  do  not  annihilate,  but 
travel  as  a  pair  —  with  some  strangely  unpredictable 
consequences!  (This  was  originally  a  'bug'  in  my  pro- 
gram, but  so  neat  that  I  decided  to  leave  it  in!) 

Hardware  specifications  for  my  version  include: 

•  VDM  sitting  at  0CCOOH 

control  port  0C8H 
(This  is  the  standard  configuration) 

•  3P  +  S  with  status  port  0 

data  port  1 

DAV  40H  (goes  high  on  keypress) 

•  RAM  req'd:  0600H  RAM  (1.5K  bytes) 

(excluding  stack  space) 

Other  hardware  in  my  system  include: 

•  IMSAI™  8080  computer 

•  Proc.  Tech.  ALS-8  development  system 
&SIM-1.TXT-2 

•  Additional  36K  RAM 

•  5K  EPROM  (6834's  —  the  mountain  hardware 
'PRO PROM'  board  is  a  honey!) 

•  Tarbell  Cassette  Interface 

•  LS36-II  Decwriter 

If  there  is  any  interest,  I  plan  to  write  two  more  ver- 
sions of  the  game  —  one  allowing  two  players  to  com- 
pete and  the  other  making  the  robots  move  in  real  time, 
demanding  constant  evasive  action  on  your  part. 

There  are  many  other  games  that  can  be  adapted  to 
run  on  memory-mapped  video  displays  with  great  suc- 
cess. A  case  in  point  is  Processor  Technology's 
TREK-80  —  a  really  fine  version  of  STAR  TREK.  I  would 
particularly  like  to  see  some  adventurous  soul  rewrite 
'Hunt  the  Wumpus'  for  the  VDM,  although  the  3-dimen- 
sional  cave  structure  would  be  a  mite  difficult  to  depict 
in  2-D! 

I  hope  this  article  heralds  the  appearance  of  many 
more  along  the  same  lines  —  programs  to  utilize  more 
fully  the  rather  impressive  capabilities  of  the  hardware 
that  we  own. 


There  have  been  many  interesting  games  published  to 
run  on  personal  computers.  However,  since  they  are 
written  in  BASIC,  the  majority  assume  the  existence  of  a 
TTY  or  a  TTY-like  device;  i.e.,  a  display  device  utilizing  a 
'line-at-a-time'  scrolling  mode  of  display.  This  mode  of 
display  seriously  detracts  from  the  realism  of  many 
game  situations,  especially  games  played  on  'fields'  of 
many  sorts  —  whether  they  be  bowling  alleys,  wumpus 
caves,  or  space  quadrants. 

There  is  a  solution.  Those  of  us  who  are  lucky  enough 
to  have  memory-mapped  video  displays  —  and  those 
who  happen  to  own  Processor  Technology  VDM-1's  in 
particular  will  be  able  to  take  advantage  of  this  program. 

I  was  particularly  intrigued  by  the  game  'Chase,' 
recently  published  in  KILOBAUD,  Issue  #2  (written  in 
BASIC  by  Herman  DeMonstoy).  The  scenario  of  the 
game  places  you  in  an  area  enclosed  on  all  four  sides  by 
a  high-voltage  fence,  and  studded  with  a  number  of  high- 
voltage  'posts.'  Also  in  residence  are  five  security 
robots  whose  mission  is  to  seek  and  destroy  you.  Every 
time  you  make  a  move,  each  robot  likewise  makes  a 
move,  taking  the  shortest,  most  direct  path  towards  you. 
If  one  succeeds  in  reaching  your  position,  you  will  be 
'eliminated'  —  (permanently  —  or  at  least  till  you  start  a 
new  game!).  Your  only  chance  for  survival  is  to  move 
cleverly  about  so  as  to  maneuver  each  robot  into  one  of 
the  high-voltage  posts  (at  which  point  the  robot  is 
'eliminated').  Naturally,  if  you  bump  into  either  the  posts 
or  the  fence,  you  will  fry.  Your  "death"  is  depicted  on 
the  screen  by  a  peculiar  little  symbol  from  inside  VOM's 
6574  ROM  —  it  looked  to  me  a  little  like  a  dump  of 
flowers,  not  unlike  the  kind  often  seen  at  gravesites. 

My  version  is  written  in  8080  Assembly  Language 
specifically  for  the  Processor  Technology  VDM-1  (I  am 
sure  that  with  a  little  elbow  grease,  it  could  be  adapted 
to  run  on  other  memory-mapped  video  devices;  e.g., 
PolyMorphic,  Solid  State  Music,  or  home  brew  boards). 
It  has  several  differences  from  any  previously  published 
version  of  the  game  with  which  I  am  familiar.  Movement 
about  the  field  is  accomplished  by  typing  the  key  on 
your  keyboard  corresponding  to  the  desired  direction  — 
see  the  compass  rose  below. 

T        Y        U        This  compass  rose  is 

\  i""1  /r  continually  displayed  In 

G  —   H    —  J        the  upper-right  corner  of 

/   !  \  the  screen  during  the  game. 

B        N  M 

Note:  you  can  remain  in  place  by  typing  'H'.  The 
various  'players'  are  represented  on  the  screen  as: 
0  =  You 
£  =  Robots 
X  =  Fence/Posts 

The  computer  apprises  you  of  important  information 
as  it  develops  by  displaying  messages  below  the  play- 
ing field: 

CAUTION  —  ROBOT  NEAR! 
YOU  HAVE  BEEN  DESTROYED! 
CONGRATULATIONS  —  YOU  HAVE  WON! 

At  the  end  of  a  series,  the  computer  displays  the  final 
tally: 

THE  ROBOTS  HAVE  WON  -  9:4 
OR 

YOU  HAVE  BEATEN  THEM  -  9:7 
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IF  YOU'RE  NOT  SUBSCRIBING™  CREATIVE  COMPUTING, 
YOU'RE  NOT  GETTING  THE  MOST  OUT  OF  YOUR  COMPUTER 


No  computer  magazine  gives 
you  more  applications  than  we  do! 
Games.  Puzzles.  Sports  simula- 
tions. CAI.  Computer  art.  Artifi- 
cial intelligence.  Needlepoint. 
Music  and  speech  synthesis. 
Investment  analysis.  You  name  it. 
We've  got  it.  And  that's  just  the 
beginning! 

Whatever  your  access  to  compu- 
ter power — home  computer  kit, 
mini,  time-sharing  terminal — Cre- 
ative Computing  is  on  your  wave- 
length. Whatever  your  computer 
application— recreation,  educa- 
tion, business,  household  manage- 
ment, even  building  control — Cre- 
ative Computing  speaks  your 
language. 

Read  through  pages  of  thorough- 
ly documented  programs  with 
complete  listings  and  sample  runs. 
All  made  easy  for  you  to  use.  Learn 
about  everything  from  new  soft- 
ware to  microprocessors  to 
new  uses  for  home  com- 
puters. And  all  in  simple, 
understandable  terms. 
And  there'sslillmore. 
Crenti  veComputing 
discusses  creative, 
programming  tech- 
niques like  sort 


I  want  to  get  the  most  oul  of  my  computer. 
Please  enter  mv  subscription  lo: 

creative 


Term 


USA 


□  1-year  OS  8 

□  2-year  QS  15 

□  3-year  OS  21 

□  Lifetime  nsaoo 

□  Vol.  1  Bound  QS  10 

□  Vol.  2  Bound  OS  10 

□  Payment  Enclosed 

□  Visa/Bank  Americard 
Card  No, 


Foreign 
Surface 

□  S  1 2 
OS  23 

□  S  33 

□  $400 

□  S  12 

a  s  12 


Foreign 
Air 

□  S  20 

□  S-  39 
OS  57 

□  SBOO 

□  S  15 

□  S  15 


□  Masler  Charge 


□  Please  bill  me  1 51-00  billing  fee  will  be 
added;  foreign  orders  must  be  prepaid] 

Name   


Address  . 
City  


-Si  ale. 


Zip  . 


Send  to:  Creative  Computing,  Altn:  Grace 
P.O.  Box  78y-M,  Morristown,  N.J.  07860 


algorithms,  shuffling  and  string 
manipulation  to  make  your  own 
programming  easier  and  moreeffi- 
cient. 

We  can  even  save  you  time  and 
money.  Our  extensive  resource 
section  is  filled  with  all  kinds  of 
facts  plus  evaluations  of  hundreds 
of  items.  Including  microcompu- 
ters, terminals,  peripherals,  soft- 
ware packages,  periodicals,  book- 
lets and  dealers.  We  also  give  you 
no-nonsense  equipment  profiles  to 
help  you  decide  wnich  computer  is 
best  for  you — before  you  spend 
money  on  one  that  isn't. 

We've  got  fiction  too.  From  the 
best  authors  in  the  Field,  like 
Asimov,  Pohl  and  Clarke.  Plus 
timely  reviews  of  computer  books, 
vendor  manuals  and  government 
pamphlets.  And  so  much  more! 
Isn't  il  about  time  you  subscrib- 
ed to  Creative  Computing?  It's 
the  smart  way  to  get  the  most 
out  of  your  computer. 
Complete  this  coupon  and 
mail  it  today. Orforfasl 
response,  call  our  loll- 
free  hot  line. 
(800)  631-8UZ.lIn 
New  Jersey  call 
(201)  540-0445). 
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0205  22  » 2  65 

2130 

5MLD 

0200  LI 

234  0 

ftcr 

02-09 

23  >Q 

v 

U2U9  7£ 

23H0 

F-OEAD 

A*H 

•   IF     *     BjH  RODOT'3  SPOT. 

OCTOBER  1977 


020 A  FE  Sfl 

2390 

r  r- 1 

'  JtJ 

A:    T  nf  *J   u£     t  C    ncAn  i    r_  r  e 
■     h  Ht  n   Ht    1  3    LtcFfII  1    t^t  t  h 

020C  37 

*  U1TH  CARRY  5JET 

'12 OD  CB 

^410 

020E  3f 

24  20 

CMC 

020*"  C* 

ft  PI 

0210 

"■440  4 

0  i*l  0  71 

." >S ! i irl      ■  1 1  i 

A  t  H 

4  CUEE^    IF   ftOtOTS   BWPED  AHTONl! 

02tl  IE  0F 

„ 

OFH 

•     AMP  Mfth£  APFRrjpftirtTC  HOVE 

0.13  EA  85  02 

"■470 

JI 

DEATH 

■   YOU  1'IE    IF   HE   BUMPS  TDU 

02 1 A  EE  50 

2  4  BO 

CPE 

•%• 

4  HE  DIES  IF  HE  BUMPS  JX' 

O.'iB  f.n  |>  02 

2490 

ji 

F  L  ASH 

62 lb  3rt  07 

2SO0 

MO  I 

Ht7 

4  OTHERWISE  Hf  LIVES 

W21P  tv 

7510 

RET 

Kit    LA  AO 

7520  FLASH 

MUI 

[ip-UiIOH   4  RTJPOT   S   D£AF*t  pftfTCE 

raat  ia  lA 

2330  FLASI 

NVI 

N*4 

0232    It  FF 

2340 

HO] 

EiOFFH 

0274  ID 

2350  FLAS2 

E 

C  2  24  02 

^M? 

FLAG2 

92 it  Fi 

"■570 

E  »0FFH 

^380 

Kl.  S4M 

022C  ID 

e 

622D  C2  2C  02 

FLA53 

0330  13 

■*4l0 

rre 

D 

0?1 I  CJ  20  02 

^*J0 

FLASH 

0234  34  30 

74  10 

rtOl 

Np  '  K 

0234  AF 

A 

0237  C9 

"lY5D 

0238 

0230  34  20 

2470  SEEK 

Hp  ■  ' 

4   LIFT   ROBOT   FROM  MAP 

623a  E& 

,~ 

H 

6230  CO  71  02 

SUBH 

4  FINO  HORiZh  Direction 

6J3E  El 

"■700 

N 

021 F  CD  7E  02 

'  710 

DECH 

>   HOOE   IN  APPROPRIATE  PlR- 

6242  ES 

2720 

pust* 

H 

62*3  CD  4D  02 

SUBO 

1  FINO  i/ERT-  DIR. 

0244  El 

^  J4A 

H 

0247  CO  3E  02 

2730 

rai 

DEE  V 

t  AND  HOVE   IN  IT 

624 A  CI  10  02 

"'740 

CHEA 

024  p 

^776  ■ 

0240  70 

2706  SLrEiV 

ApL 

4  EHTER  WITH  ftOEOl rS  POS, 

024E  E4  CO 

J 

OCOH 

IN  HL 

0^31  EE 

?Hnn 
^ni  n 

rtov 

L-A 

■  STRIP  OF  H0R1I i  INFORHk 

J(CHD 

0252  2A  ES  03 

LWLD 

roup 

*  TOUR  PUS.   IN  DC 

™T 

■VL 

0254  E4  CD 

OCOH 

t   STRIP  OFF  MORII.  :■•■•■*/;. 

0^59  4F 

Mm 

E 

4  FIND  DIFFERENCE 

h 

C»A 

■^A5o 

!*m 

A*H 

Cbb 

D 

0""5C 

~-Abo 

MAN 

BrA 

6^3 H  C9 

^900 

RET 

0^3£  07 

4  MOUE  UP  IF  NEC ■ 

62  5f   IiA  5F  01 

""93D  '' 

JC 

UP 

2*40 

HQU 

ArC 

0243  6F 

"^930 

" 

0244  DA  5F  OP 

^PaO 

UP 

A 

0240  SO 

B 

024'  C2  44  03 

'■ 

[IN 

4   MD'-'L    DOUN  IF  N£C- 

C 

OJip  C?  44  03 

IWT 

ON 

0270  C9 

36  ""6 

'  . 

>  OR  STAY  ON   THIS  ROU 

r  i-  I  f) 

■  \  ?* 

3040  SUB" 

A,L 

■  RDDOI  S  HORlit  POS  IN  L 

ANT 

3FH 

1  SIR  If  OFF  VERT*  tHFORrt. 

TO  AO 

L,A 

0^7'  ED 

0274  2A  ES  03 

loOo 

TOUP 

■   TOUR  HDfflZ.   POS   IN  L 

0279  7p 

ApL 

02 7A  Ea  IF 

3FX 

1  EIRIP  OFF  VERT+  1NF0RH, 

E 

4  FIND  DIFF. 

0396  C9 

ft£  E 

0"'7t  LB 

3140  1.EDF 

•  STAY   f.H  COLUMN  IF  NEC  ■ 

02^"F   F2  4C  03 

I15D 

RT 

s  OR  MOVE  RIOnT 

0202  C3  49  03 

^  i  '•! 

LF 

4  OR  LEFT 

3170  ■ 

0265  34  OC 

3 1 S  0  EiEa  1 H 

Hf] 

H-OCH 

4  PUT   FLOWERS  ON  SP01 

0207  CD  4C  04 

Call 

H3C2 

4  PUT  NOTICE  ON  SCREEN 

020A  1A  E4  05 

3200 

LfrA 

A3C0RE 

4  GIVE  flCPCT-S  A  POINT 

A 

Q28E   J2  C4  05 

1^*30 

STA 

RSCORE 

02*1   CP  92  04 

3230 

CALL 

SCORE 

V  PUT   MEU  SCORE  UP 

0294  CP  01  03 

r^ft|LL 

DOER 

■  15  SERIES  OVERT 

029  7  CP  F?  02 

3?30 

UAIT 

*  UAIT   FOR  KP 

i  ■  -     n  aa 

i  ■  J  n 

p»f'L 

START 

*   NEM  GAME 

3280  PftMlC 

PSU 

029E  3A  E3  03 

3-2PO 

LDA 

DF  2  r 

*      "P"   PAtSS  UILL.  LIFT  TOU 

02A1  FE  09 

3300 

CPl 

9 

OFF  TO  N£U  ANP  PQS-U1 TH 

02A1  C?  CS  02 

PAH3 

PROBAftlLlTT  pepenpent 

02A4   DC  07 

Ct7 

ON  DIFF.  FACTOR 

Q  2r*  fl   C  D  BF  03 

ftHD 

aua 

C 

r'F-,  p      f£     .L.  i 

115fl 

rpi 

1 

62AE  La  t4  02 

J  J 

it 

PAM5 

62B1    C3  ED  02 

3370 

JWP 

PAM4 

11S0  PANS 

PUSH 

H 

4  LEUEL  9  PENALTY  I  SOME 

02&S  2 A  EA  03 

1  Ml  J' 

ROU  I 

ROBOTS  MAT  REOENERATC 

0  7ff B    36  67 

34  00 

Np7 

020ft  2A  EC  05 

,  n 

LHLD 

ROB2 

MkVI1   J4  V/ 

T4*0 

Ht7 

UVflT    ilft   LL  OD- 

1  HI It! 

R0B3 

A^rj  r*  °? 

Mjr? 

I 

H 

02C5  C3  EF  02 

PANH 

62CS  3A  E5  03 

IJU 

TJFST 

02 CB  DC  63 

9B1 

3 

62CP  F2  D5  02 

USA 

5 

PANl 

"J  „ 

Crl 

0  2D2  C3  E4  02 

3310 

p. 

fAHOK 

3320  PAN 1 

LPfl 

OFST 

OSDfl  DE  04 

3330 

5B  3 

4 

C' ' OE  01 

HOI 

C#3 

flSTlf1-    LH  i"^l 

155C 

FAN2 

02DF   C3  E4  02 

PAHOK 

02E2  OE  07 

3370  PA'N2 

MVI 

C»7 

02E4  CD  PF  03 

3  580  r  m  M 1 1  ? 

Call 

RHP 

02E7  Al 

3390 

AHA 

C 

02EB  FE  01 

3400 

CPl 

62EA  CA  EF  02 

3410 

J I 

PAHH 

3420  PAH4 

PSH 

02EF  CO  37  01 

3440  PaNH 

£np 

vou 

PSU 

I^rl    r.  i 

PAP 

PSU 

02F4   Vj  01 

^ABO 

JHP 

THOVE 

0.2F7  OB  00 

3dtO  UA1T 

BTAT 

4  PAUSE 

02F9  E4  40 

s?s 

-j  i 

RDA 

O2F0  Cft  F7  02 

i? 

UAIT 

02FE  DB  01 

3720 

IN 

PftTA 

0300  CP 

3710 

RET 

0301 

17  40  t 

0301    3A  E4  05 

1750  OVER 

LDA 

ft SCORE 

4   DDES  ROBOT  HAVE   9  ' 

0304  FE  09 

17*0 

CPl 

Of« 

0304  CA  31  03 

3770 

JZ 

ENPl 

6309  3a  £  7  03 

3700  OVER! 

LDft 

t  DO  TOU? 

036C  FE  09 

37TO 

CF  1 

0*H 

030E  CO 

1B0O 

RHZ 

O30F   CD  F7  02 

3 BIO  ENDGAME  CALL 

WAIT 

4  PAUSE 

0312  CO  4E  04 

3B2ti 

Call 

CLEAR 

«  CLEAR  SCREEN 

0115  21   10  CD 

3030 

LXl 

HfEHOHl 

4  OISPLAY  YOUR  V 

0310  01  OB  05 

3040 

LXl 

8f EH0B2  MESSAGE 

031B  CD  D2  04 

3330 

Call 

MSGO 

03IE  3ft  E7  03 

3940 

LOA 

YSCORE 

M  AND  FINAL  5CI 

INTERFACE  AGE  169 


SOFTWARE  SECTION 


SOFTWARE  GAME 


U421  Ci  30 
0323  32  27  CB 
0326  3A  E6  05 
0329  C6  30 
Q32B  32  2"?  Cl 
032E  C3  50  03 
0331  CP  F7  02 
0334  ED  4£  04 
033?  21  10  CD 
033A  01  70  03 
033CI  CD  02  04 
0240  3A  Ed  05 
0343  C6  30 
0345.  32  27  CD 
03*8  3A  E?  03 
03*0  C4  30 
034D  32  2?  CO 
0350  21  90  CD 
0333  01  M  05 
0356  CD  D?  04 
033?  CD  F7  03 
033c  C3  00  00 
035F 

035F  II  CO  FF 
0363.  IV 
OliJ  CI 
0364  ||  40  00 
036  7  19 
0360  C9 
0349  2B 
036A  2B 
0360  C9 
036C  23 
036D  23 
g:iiE  C9 

036F  CP  5F  03 

0372  C3  4C  03 

0373  CP  3F  03 
0370  C3  67  03 
0378  CP  64  03 
037E  C3  6?  03 
Q381  CP  64  03 
0'!B4  C3  AC  03 
03S7 

038?  21  00  CC 
C38A  C3 
0388  7A 
nJGC  E£  OF 
Q38E  86  40 
0390  Ca  9C  03 
0373  23 

0394  03 

0395  C2  90  03 

0398  3P 

0399  C2  S£  03 
039C  7P 

039D  E6  7F 
039F  CA  A7  03 
03A7  73 
03A3  30 
03A4  CJ  ff  03 
03A7  LI 
03A8  C9 
□  JA9 
03A9  7A 
03AA  DE  Ol 
0J4C  3? 

OJAD  F  fi 
03flE  7A 
03AF   PZ  OC 

P3&1  37 

03B2  Ffl 

0383  7  Ei 

0384  PE  03 
■03**  37 
038?  Ffl 
0380  7B 
039?  DC  31 
0388  37 
D3BC  FO 
03DD 

03DE  C9 
03BF 

030F  C3 

o:u:«J  h  ?, 

03CI  21  E4  03 

03C4  06  08 

03C6  7E 

03C7  07 

Q3CB  07 

03C9  07 

03CA  AFZ 

03CB  17 

03CC  17 

03CD  2D 

03CE  28 

03CF  2D 

03BD  7E 

0301  17 

03D2  77 

03D3  2C 

0304  7E 

03P5  17 


03P 


7  7 


03D7  2C 
03BS  7E 
0309  ! 7 
03DA  77 
0388  2C 
03DC  7E 
Ml.;.  |7 
03PE  77 
03DF  03 
03EO  C2  C?  03 
03£3  El 
03E4  CI 
03E5  C9 
03E6 

03E6  2A  EA  03 
03E9  ?E 
03EA  FE  07 
03ED  CB 
03ED  24  EC  05 
03F0  7£ 
03F1  FE  07 
D3F3  CF3 
03F4  2*  EE  03 
03F7  7E 
03FB  FE  07 
03FA  CO 
03F8  2  Ft  FO  0? 
03FE  7E 
03FF  FE  07 

0401  ca 

0402  2A  F2  05 

0403  7E 
0406  FE  07 
04 08  CO 

0*09  C3  76  04 
040C 

040C  2A  E8  05 

040F  CP  6C  03 

04J2  CP  43  04 

0415  CP  5F  03 

0418  Cp  43  04 

04 LP  CO  AT  03 

04EE  CO  43  04 

0421  CP  6?  03 

0424  CD  43  04 


3870 
3SB0 
3890 
3900 
3910 
3920 

3930  Cut-: 

3940 

3950 

3960 

3970 

3?00 

3990 

4000 

4010 

4020 

4030 

4040  ENP2 

4030 

4060 

4  070  EHD3 
*WQ 
4090  * 
4100  UP 
4110 
4170 
4130  PW 
4140 
4150 
4160  I.F 
4170 
4180 
4|90  AT 
4  200 
4210 
4220  UR 
4230 
4  240  UL 
4250 
4260  l  L 
4270 
42RQ  LR 
4  290 
4300  » 
4310  PLOT 
4320 

4330  WERT 
434  0 
4350  LP! 
4360  LP2 
4370 
439:0 
4390 
4400 
4410 

4420  HDRIZ 
4430 

4440  LP3 
4  430 

4460 
4470 

4480  DONE 

4490 

4500  * 

4310  UNIT 

4520 

4530 

4540 

4  330 

4  360 
4370 
4580 
4590 
4600 
4610 
4620 
4630 
4640 
4650 
4660 
4670 
4680 
4690  1 
4  700  RHP 
4710 
4  720 
4730 
4740 

4750  ft TCP 

4760 

4770 

4780 

4790 

4800 

4810 

4820 

4830 

4840 

4850 

4860 

4B70 

4880 

4890 

4900 

4910 

4920 

4930 

4940 

4930 

49(10 

497P 

49SO 

4990 

3000 

5010 

5020 

3030 

3040  * 

3<?3Q  END 

5060 

3070 

50S0 

5090 

5100 

3110 

5120 

5130 

3140 

3130 

3160 

3170 

3180 

3190 

5200 

3210 

3220 

3230 

5240 

3250 

3260  ¥ 

52 70  HE  AH 

5260 

3290 

3300 

5310 

3320 

5330 

3340 

3350 


ft&l 

STA 

LDA 

API 

ST  A 

JHP 

CALL 

CALL 

LM 

LXl 

CALL 

LDA 

AO  I 

STA 

(.PA 

AOI 

STA 

LKI 

LXl 


581 
STC 
RP 
HOW 
561 
STC 
Rrt 
nau 
5BT 
STC 


PUSH 
PU5N 
LKI 
HLFI 

hov 
ftCC 
RLC 
JiLC 
XRA 
RAL 
ftAL 
OCR 
Kft 
EiCR 

nav 


MOW 
KOO 
wpy 

RftL 
IHft 

nav 


LHLP 
HQV 
CRT 
RI 

LHLD 

HOW 

CPI 
RZ 

LHLP 

nov 

CPI 


I  HLD 
CPI 


30H 

0CP27H 
RSCORE 

0CD29H 

Ef*P2 

UA1T 

CLEAR 

H.EMPHI 

8pEnDP| 

nsno 

R SCORE 

30H 

0CP77H 

YSCDRE 

30M 

0C829M 

H'Iv:hPH3 

8rEH0P3 

H500 

UAIT 

HEGIM 

PfOFFCOH 


t  PAUSE 

t  CLEAR  SCR£EM 
t  If  3  5  FLAT  ROBOT'S  U1N 
MESSAQE 

1   AHP  THE  SCORE 


RET 

OCX 

PCX 

RET 

IN)£ 

IMjt 

RET 

CALL 

JHP 

CALL 

J*1F 

CALL 

JflP 

CALL 


[1  EC 
J»Z 
DCR 
MiZ 

nav 


LUL.D 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 


Af  P 

OFM 

Sr4W( 

hur]z 


LPl 
A»E 
7FH 
OONE 


QhrE  UNIT  TD  RIGHT 
TS  ACTtjALClf   nn  WPH 
POKES 


*  ENTER  WITH  OpE  SPEC1FT- 
1W0  CODRTit  RE  FRUMS  UIT-M 
H*L  PDIN1HD  TO  CORRESP- 
ONDING HEH.  LOC  ON  VON 


1  RETURNS  WITH  CARRY  RESET 
IF  D-E  POINTIHO  TO  VALID 
POlHt  tQR  FIELOI 


B  +   RAHPOfl  NUH8ER  GEN ■ 

H  RE  fURN'SJ  UITN  hhMtP*h 

HtSH+3  IN  A  REGISTER 
8>8 

A»H  cFRUH  H.t<.  J.C.C.^.O. 


*  Afrt  aw*  hinniiF  5  flLE-Jf 


YOUR 
RI 

NEAR2 
UP 

NEAR2 
LF 

HE  AR^ 

LF 

NEAR2 


■  ARE  AT  PDPDT'S  NJEARPY 


0427  CD  64  03 
04 2A  CD  43  04 
0420  CD  64  03 
04  30  CD  43  04 
0433  CD  4C  03 
04  36  CO  4  3  Q* 
0439  CD  4C  03 
043C  CD  43  04 
043F  CD  Cl  04 

0442  C9 
0443 

0443  7E 

0444  F£  07 
0444  CO 

0447  CP  5E  04 
044A  El 
044 B  C3  42  04 
044  E 

044 E  21  00  CC 
0451   36  20 
0433  23 
0454  7C 
0435  FE  DO 
0437  C2  31  04 
04 5A  AF 
045P  03  CO 
04 5P  C9 
043E 
043E  E3 
04 5F  C3 
0460  M  CC  CF 
0463  Ol  04  03 
0466  CD  PC  04 
0469  Cl 
04AA  El 
046B  C9 
(MAC 

046C  21  CC  CF 
046F  01   JC  05 
047?  CP  PC  04 
0473  C9 
0476 

0476  21  CC  CF 
04/9  Ot  37  05 
04 7C  CD  DO  04 
047r  3rt  E7  03 

0402  3C 

0403  37  E 7  03 
O406  CD  92  04 
04fl*  Bfl  01  03 
04BC  CD  F7  Or 
04BF  C3  2C  00 
04*2 

0472  21  77  CF 
0495  01  39  03 
049B  CD  P2  04 
047B  3A  E7  03 
04 9E  C6  30 
04A0  21  BO  CF 
04A3  77 
04A4  3A  E4  05 
04A7  Ci  30 
04A9   11    40  00 
04AC  19 
04AP  77 
04AE  21  DS  CF 
0481  01  63  05 
04 B4  CD  02  04 
04D7  21  F3  CF 
04Pft  01   6FJ  03 
04BD  CP  02  04 
04CO  C9 
04C1 
04C1  ES 
04C2  C3 
04C3  21  CC  CF 
04 C 6  OE  20 
04  CS  36  20 
04  C A  23 
04CB  OD 
04CC  C2  in  04 

04Cf 

04 DO  El 
04D1  C9 
0402 
04D2  OA 
04D3  EE  FF 

0485  C8 

0486  77 
04 D7  03 
04 DS  23 

0409  C3  D2  04 
04  DC 
04DC  OA 
04DD  F£  FF 
04DF  CO 
04E0  F6  80 
04E2  77 
04E3  03 
04E4  23 
04E3  C3  DC  04 
04E6 

04E8  20  2;A  20  2A 
20  34  4S  45 
20  47  41  40 
45  20  4F  46 
20  43  43  41 

33  43  20  2A 
20  2A  70 

OS03  FF 

0304  20  43  41  33 

34  49  4F  4E 
20  2D  20  52 
4F  42  4F  54 
20  4E  43  41 
32  71  20 

051 B  FF 

031C  20  39  4F  55 

20  48  41  56 
43  20  42  43 
45  4E  20  44 
43  33  34  32 
4F  39  43  44 

21  20 
OS36  FF 

0337  20  43  4F  4E 
47  32  41  54 
55  4C  41  34 
49  4F  4E  33 

20  nti  20  59 

4F  33  20  48 

4  1   56  43  20 

57  4F  4E  21 

20 

ossFj  rr 

0339  2D  2D  33  43 

4F  32  43  20 

0362  FT 

0563  39  4F  33  3A 
0367  FF 

0568  52  4r  42  4F 

54  53  3A 
056F  f F 

0570  54  48  45  30 

52  4T  42  4F 

54  53  20  48 

4|  56  43  20 

57  4F  4E  20 


3360 
3370 

3390 
3400 
5410 
3420 
3430 
5440 

3430  HEAR3 

54*0  t 

54  70  HEAR 2 

54FJ0 

5490 

5500 

5510 

5520 

r,vsu  * 

3340  CLEAR 

3330 

3560 

3370 

5380 

3590 

5600 

3610 

3620 

3630  * 

3640  rtsci 

5650 

5660 

5670 

5680 

3690 

3700 

3710 

5720  • 

3730  *1502 

3740 

3750 

3760 

5770  4 

37B0  HIN 

5790 

5800 

5FJ10 

3820 

5830 

3840 

3030 

5840 

3070 

-tRH  n  ■ 
5390  SCORE 
5900 
3910 
5920 
3930 
5?40 
5950 
3940 
3970 
59B0 
3990 
6000 
40(0 
6020 
4030 
4040 
4030 
6060 
6070 
6080  * 


CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
RET 

flOV 

CPI 

RNJ 

CALL 

POP 

JHP 

LXI 


H.OCCOON  *  CLEAR  AHD  INITIALIZE 


HVI 

Ht'  '/ 

*          THE   VDH  SCREEN 

INK 

nov 

H 

HtH 

CPI 

ODOH 

JHJ 

III .  hf.H-«  4 

XftA 

A 

OCBH 

RET 

PUSH 

* 

POT  NESSAOE  OH  SCREEN 

PUSH 

B 

LXI 

11.  h:-.; 

L  K] 

B*H1 

CALL 

*15G0 

POP 

E" 

FOP 

M 

RET 

LKI 

H.KSl 

PUT  ANOTHER  ONE  UP 

LXT 

DpH2 

CfiLL 

P1SD0 

RET 

LXI 

H.HSl 

* 

PUT  UIH  tlESSAOE  up 

LKI 

D-MUIN 

CALL 

M500 

LDA 

Y SCORE 

GIVE  YOU  A  P&lifi 

1HR 

* 

STA 

Y5C0RE 

CALL 

SCORE 

( 

Dl SPLAT  NEW  SCORE 

L.111  ; 

fWEF> 

* 

IS  GAHE  OVEftT 

CALL 

UAIT 

• 

PAUSE 

JHP 

START 

1 

NEu  GAHE 

LKI 

H.SRE 

1 

OAAU  SCOREBOARD 

LXI 

BtHSR 

BEG [WW! M&  AT  LOC. 

API 

LX1 

HOV 

LDA 

AD  I 

LKI 

DAD 

HOV 

LXJ 

LX1 

CALL 

LJ£I 

LKI 

CALL 

RET 


rSCDRE 

30H 

H.SCR 

HrA 

RSCORE 

30X 

Dr  40H 


HrHSY 

S*HSR1 
HSGO 
Hi  NT* 
9rHSR2 
NSSO 


'SRE ' 

1  QET  VC4JR  Score 

«  COWVERT   TO  ASCII 


i  and  their 's 


6090 

MCLEAR 

PUSW 

It 

6100 

PUSH 

B 

6110 

Lxl 

H*HS1 

4120 

HV1 

Cp20H 

6130 

MCLl 

HV1 

Hr  *  F 

4140 

INK 

H 

4150 

DCR 

C 

4160 

JH2 

HCL1 

6170 

POP 

B 

6130 

POP 

H 

4190 
6200 

I 

1 

6210 

HSOf) 

LPAK 

8 

6220 

CPI 

OF  FN 

6230 

RZ 

6240 

HOV 

HpA 

6230 

I  NX 

B 

4240 

1NX 

H 

4270 

J  HP 

HSOO 

4280 

* 

6290 

HSGQ 

LPAX 

8 

6300 

CPI 

OFFH 

6310 

RZ 

4320 

OR  I 

SOU 

4330 

HOV 

Hi  A 

6340 

INK 

8 

6350 

Ink 

H 

4360 

JHP 

HSSO 

6370 

$ 

6380 

HWAHE 

ASC 

*   1  1 

■  ERASE  HE'S  SAGE 


*  PUT  HEESAGE  POINTED  TtJ 
BY   BC  UP  OH  SCREEN r  BEG- 
I MM ING  AT   LOCTION  HL 


»  BAftE  AS  HSGO»  PUT  WITH 
•  INVERTED  UIBEO 


•  *  *  THE  DAME  OF  CHASE  : 


6390  OB  OFFH 

6400  HI  ASC        f  CAUTION  -  ROBOT  NEAR  I 


6410  DD  OFFH 

6420  H2  ASC         t  YOU  HAVE  PEEK  PESTROYEPi  * 


6430  DB  OFFH 

4440  M H  D H       ASC         •  CONGRATULATIONS  -  YOU  HAVE  UGH !  • 


6470 

64 BO  HSR I 
64  90 

6300  H8R2 


OFFH 
OFFH 

4 ROBOTS  I  * 
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20  ?D 
3A  J5 

■  ■  ba  ff 

059B  55  4f 

*e  4i 

20  *? 
34  -43 
34  *.fl 

2D  2D 
3A  20 

05A3  FF 

OSftd   +9  IT 


41  47 

4E  2E 
3E  It 

03C4  FF 

05t3 

03C5  20  4 C 
4?  4C 
44  10 
44  44 

55  4C 
20  2fl 

3?  :*? 

05E0  FF 

03EI 

03£l 

03EI 

051"  1 

03  El 

BSC] 

03EJ 

03E I 

03£3 

05E1 

05E1 

05E1 

05£l 

03EJ 

05EI 

05EI 

05E1 

05E1 

05E1 

OSEl 

03EJ 

03EJ 

OSEJ 

03E1 

03E1   34  i? 

D3E3   70  34 

05E5 

OSEi 

05E7 

OSES 

OSEfl 

03EC 

03EE 

03F0 

03F2 


4330 

4340  EMM'S 


OFFH 

■I 'YOU  HAVE  PEAT  Em  THE* 


4E  20 
45  40 

20  20 


34  20 

n  20 

5?  20 

20  50 

39  20 

■41  4T 

2E  2E 


45  54 
10  4f 
44  4P 

4?  41 
34  39 

JO  2t 


bi 

&E0  If* 

6CTH 

CHEK 

CLEAR 

DATA 

DCORN 

DEATH 

0£CM 

FECU 

DFST 

BIFF 


ECORN 

END 

EN01 

EHD2 

EHD3 

EWBBl 

ENDS2 

ENDBJ 

EHDDA 

E  nan  l 

tw:iH.i 

EHTEfi 

FLA51 

FLAS2 

FJ.AS3 

FLAM 

HEIGH 

HIO 

MIC 

HttUZ 

1HP 

LI 

LP 

LIHIT 

Lt 

LOOM 

LOUD 

L  OWE 

LP1 

LP2 

LP3 

LR 

LSJ  DE 

ril 

»2 

1CLJ 

ttCLEft 

HO  IFF 

HrtftME 

US  I 

HS2 

MSG] 

HSG? 

rISDD 

MSOO 

HSR 

M5RJ 

H5A2 

MSt 

rVTl 

HUIN 

HEAR 

MEW*2 

HEfifiS 

OVEH 

0VEP1 

PAW! 

PAN  2 

PAH3 

PAH4 

PAH5 

FAHIC 

PAHK 

PAHDK 

PLOT 

PSU 

RL 

frCOftH 


0050 

oooo 

0034 
0210 
04  4E 
0001 
0000 
0205 
027E 
023E 
03E3 
OOiB 
0344 
03*7 
0002 
03E4 

03  J I 
0350 
035V 
0370 
036  B 
05A6 
O30F 
CPIO 
CD90 
0007 
0220 
0224 
022C 
021E 
OOOD 

oooc 

0031 
039C 
OlAP 
004A 
0349 
03A? 
037B 
007B 
OOOJ 
0003 
03BE 
0390 
03TF 
0381 
006B 
0304 
031C 

04ce 

04C1 
05C5 
O4E0 
CFCC. 
CD10 
043E 

04  4C 
04D2 
04DC 
0559 
0363 
0360 
CFPB 
CFF3 
D537 
040C 
0443 
04  42 
03OI 
030? 
0203 
02E2 
02C9 
&2ED 
02  04 
0290 
02EF 
02E4 
0311 7 
0004 
004  C 
CCF4 


EDU 

eon 

EDU 
ECU 
ECU 
EOU 

UK 
EQU 
EOy 
EOU 
EQU 
EDU 
EDU 
EOU 
f  Ou 
EOU 
EtfU 
EOU 
E04J 
Mil. 
Mm 
ECU 
EQU 


40H 

065QM 

0CCF4H 


ODH 
19H 

DC DRW* i 
ECGRN4J 

DC  OftWiHE  JflHt - 1 
LOVE t»l DTHtUl DTH- 4 
OCFCCH 
P :  OH 
GCI  BOH 
0CF77H 
OCf  BB/H 
0CFF5H 
CCD 1 OH 
OCEiTOHJ 
J234H 
547  BH 


1 


4370 
6380  1 
i590 


6610  * 

6620  SP 
6630  PSU 
6640  STAT 
6630  HATA 
6660  PPft 
6670  STACK 
66B0  RCORN 
6670  DLDRh 
6700  ECORN 
6710  HEIpHT 
4720  UIOTH 
6730  LOUD 
47^0  LQUE 
4730  HJD 
4740  HIE 
4770  HS1 
4700  MS 2 
4790  SCR 
4000  0RE 
6910  AST 
6920  ATI 
4030  EHPH1 
6940  EH&na 
4050  SH 
6040 

4070  DFST 
4SS0  RSCORE 
4SfO  TSCORE 
4,900  YDUJP 
6910  R0D1 
4920  R0B2 
6930  RDB3 
6740  R0B4 
4930  H093 


2740 

0150  0200   3020  3740  5370 

0130  2030  3720 

0300 

1730  2470 

2710 

2730 

0270  045C    3290   3470  3520 

1940  2790  3010  4260  4290  3360  3390 
4440 

0310 
1970 
3770 
3920 

3740 
3940 
4030 

3030  3730 

404  0 

2060 

2420 

2360 

2600 

2490 

0410  0390 
4340 


OFFH 

*  LEVEL  OF  DIFFICULTY  CO-917* 


1600  2020 

3160  4  230  4270  3320  3340 
1400  1370 


4360 
02i>0 
0630 
1900 
0770 
1020 
07BO 
4320 
4600 
4410 
4390 
4470 
IJJ60 


5470 
5740 
6160 
3440 
0230 
0170 

0220  3460  3730  3790  61 10 
0100 
3300 
3170 
0200 
3690 
3700 
4020 
6030 
6010 
6040 
3770 
1670 
3270 
3320 
3240 


0240  3S30  3970  4060  3910  6030  6060  4270 
3730  3000  4340 


3310  3330  3350  3370  33*0  34lO  5430 
3B30 


3470 
3330 
33iO 
3370 
3340 
]00O 
34  60 
3510 
0330 
3200 
0400 
0070 
1090 


Assembled  &  listed 

*199" 

Logos  I  8k  Ram  Module 


'The 
truly 
buffered 
8K  Board" 


(formerly 
sold  at 
$248.00 
in  Kit  Form) 


Compare  our  features  to  Processor  Tech,  Vector  Graphics 
Seales,  and  Others  , . . 

^  Truly  Buffered  ■  All  address  lines  plus  data  out  and  data  in 
Tf  Memory  Protect  ■  Hardware  8K  Byte,  (2)  4K  Blocks,  (4!  2K 

Blocks,  (8)  I  K  Blocks,  (16)  512  Byte  Blocks,  or  (32)  256  Byte 
»  Blocks,  or  disable  protect  feature  entirely.  All  dip  switch  selec- 
table from  the  top  of  the  board. 
w  Access  Time  ■  450  ns.  uses  21 L 02-1  Lowpower 
★  Battery  Back-Up  Circuitry  H>* p    d  to 

"w  Addressing  on  IK  Boundaries  Vko*e*  (ed*JcB„e, 

J  High  Oual  ity  Printed  Ci  rcu  i  t  Board  $\1 9 ' 

W  Silk  Screened  with  Solder  Mask 

Now  in  stock  and  ready  to  ship  immediately.  Send  your  order  to 


P.  O,  BOX  17329 
Irvine,  California  92713 
New  Phone  (714)  558-8813 


CIRCLE  INQUIRY  NO.  85 


3410 
3560 

O360  0430  031O  0540  0600  07*0  1420  13?0 
3420  3650  3660 


INTERFACE 

BACK  ISSUES 

Available  in  Limited  Quantities 

APRIL  1976 
MAY  1976 

AUGUST  1976  *  Limited 
OCTOBER  1976 
NOVEMBER  1976 
DECEMBER  1976  'Limited 
JANUARY  1977 
FEBRUARY  1977  'Limited 
MARCH  1977 
APRIL  1977 
MAY  1977 

$1.75  +  50$  postage  &  handling  for 
each  issue  ordered. 
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SOFTWARE  SECTION 


SOFTWARE  GAME 


It  says  "Two  err 
is  hoomann." 


Same  day  shipment.  First  line  parts  only.  Factory 
tested.  Guaranteed  money  back.  Quality  IC's  and 
other  components  at  factory  prices. 


INTEGRATED  CIRCUITS 


T4DW 


7i»H 
T**tK 
1*W 
TWH 
74  «* 
TOW 
7V4H 

an* 

TOM 

um 
j*m 

t*U* 

nun 

M9W 
:trx; 

r*DH 

NtS 


7ilSi« 
r4iMn 

r«i$m 

WlHnj 
UtE» 

»ir« 

TMHN 
7<I«M 

mm 
Win 
■■ 

mac  nt 

:, 

MLSfflM 


ELECTRONICS 


SPECIAL  FHODUCU 

r*t  43   "OH  hi  rriH     "I1    Ft  tw!  <  W 

mh  V  "'McK.-i'.         torn**!  M**i  hrtrtuWi  7^ 


Digital  Thermometer  $48.50 

Ban.  ope;,  general  purpose  or  medical 
Disposable  probe  cover  ±.2° 
accuracy.  Camp.  assy,  in  compact  case. 


Not  a  Cheap  Clock  Kit  $17.45 

Includes  everything  except  case,  2-PC 
hoards.  6-. 50"  LED  Displays.  5314  clock 
chip,  transformer,  all  components  and 
full  instructions.  Same  clock  kit  with  .80" 
displays.  $22.75 


Digital  Temperature  MeterKit 

Indoor  and  oiitdoor.  Automatically 
switches  back  and  forth .  Beautiful,  50" 
LED  readouts.  Nothing  like  it  available. 
Needs  no  additional  parts  for  complete, 
lull  operation.  Will  measure  -100'  to 
T'ZOO'F.  air  or  liquid.  Very  accurate. 
Complete  instructions,  S3 9. 9 5 


Clock  Calendar  Kit  $19.95 

CT7015  aired  drive  chip  displays  dale 
and  time  on  .6"  LEDS  with  AM-PM  Indi- 
cator. Alarm/doze  feature  includes  buz- 
zer. Complete  with  all  parts,  power  supply 
and  insl ructions,  less  case. 


1977  IC  Update  Master 

Manual  Complete  integrated  circuit 
data  selector  From  all  manufacturers. 
1.234  page  master  reference  guide  to 
the  latest  IC's  including  microprocessors 
and  consumer  circuits.  17,000  cross 
references  for  easier  sou  rang  of  hard  to 
get  pans.  Special  pricing:  $24.95,  wiln 
Iree  update  service  thru  1977.  Domestic 
postage  S2.00.  Foreign  S6.00. 


Stopwatch  Kit  $26.95 

Full  six  digit  battery  operated.  2-5  veils. 
3. 2 768  MH;  crystal  accuracy.  Times  to 
59  min. ,  59  sec. .  99 1  /t  00  sec.  limes  std . . 
split  and  Taylor.  7205  chip,  all  compo- 
nents minus  case.  Full  inslruc.  While  or 
black  plexiglass  case.  $5.00 


New  Cosmac  Super  "ELF" 

RCA  CMOS  expandable  microcomputer 
w.'HEX  keypad  input  and  video  output  for 
graphics.  Just  turn  on  and  start  loading 
your  program  using  the  resident  monitor 
on  ROM.  Pushbutton  selection  of  all  four 
CPU  modes.  LED  indicators  of  current 
CPU  mode  and  four  CPU  states.  Single 
step  op.  tor  program  debug.  Built  in  pwr. 
supply,  256  Bytes  ol  RAM,  audio  amp.  & 
spkr.  Detailed  assy.  man.  w/PC  board  & 
all  parts.  Comp.  Kit  $105,96  Custom 
hardwood  cab.:  drilled  I  root  panel  10.75 
Mead  Battery  Backup  Kit  w/all  pads  4.95 
Fully  wired  and  tested  in  cabinet  130.95 
Also  announcing  the  formation  oi  an  18D2 
software  exchange  club:  write  tor  details. 


Cosmac  "ELF"  Kil  $89.50 

Original  "ELF"  plus  PC  board  with  moni- 
tor on  PROM.  Comp.  kit  of  parts  including 
audio  amp.  and  spkr..  pwr.  supply  and 
detailed  assy.  man.  Board  only  w/parts 
list  and  schematic.  $14.95  Custom  hard- 
wood  cab.:  drilled  front  panel.  10.75 
Nicad  Battery  Backup  Kit  v,  nil  pans  4,95 
Fully  wired  and  tested  in  cabinet  119.50 


Home  Alarm  Kit  $18.75 

Designed  for  use  with  electronic  siren 
module.  AC  power,  battery  backup,  entry/ 
exit  delay.  Instant  alarm  for  night  use. 
N0/NC  circuits.  Test  and  arm  indicators. 
2  amp  switching  capability.  All  pals  with 
complete  instructions  minus  power  sup- 
ply. Electronic  siren  module  kit.  $2.75 


60  Hz  Crystal  Time  Base 
Kil  $4.75  Converts  digital  clocks 
Irom  AC  line  Irequency  to  crystal  time 
base.  Outstanding  accuracy.  Kil  includes: 
PC  board,  MM5369.  crystal,  resistors, 
capacitors  and  trimmer.  


3D  MHz  Frequency  Counter  Kit 

Same  basic  CMOS  counter  as  above  plus 
level  controls  and  dual  FET  Inputs.  Pre- 
scalable  to  200  MHz  with  PC  board  and 
full  instructions  $47.75 
Fully  wired  and  tested.  $57.75 
Power  supply  kil  (incl.  PC  board)  $9.50 


2.5  MHz  Frequency  Counter  Kit 

As  low  as  1 0  H; .  6- .  SO  "  dig  its  expandable 
w/PC  board,  parts  &  lull  inslruc.  S37.50 
Fully  wired  and  tested  $57.50 
Power  supply  kil  (incl,  PC  board)  58.50 


Auto  Clock  Kit  $15.95 

DC  ctock  with  4-. 50"  displays,  Uses 
National  MA-1QT2  module  with  alarm 
option.  Includes  light  dimmer,  crystal 
limenase  PC  boards.  Full/  regulated, 
complete  instructions.  Add  S3. 95  for  a 
beautiful  dark  gray  case  ready  to  install. 
This  is  the  best  value  available  anywhere! 


TERMS:  $5.0  D  mln.  order  U.S.  Funds.  Cat  II  residents  add  6%  lax. 

BankAmericaid  and  Master  Charge  accepted. 
 Shipping  charges  will  be  added. 


FREE:  Send  for  your  copy  of  our  1 977 
QUEST  CATALOG.  Include  13?  stamp. 


fitifl 

Kl'L  V.J 

knOvi 

RKOV3 

RMOV4 

RHOUE 

RHP 

KO»l 

RGB? 

RGB3 

RC£n 

ROBS 

ROBOT 

Rcsr 

R  51  Off 
RSIPE 
RT 

R7QP 

SCORE 

SCR 

SITE 

SEEK 

SEL 


SRE 

STACK 

START 

STAT 

SUBH 

sujbo 

Tl 
TOP 


P.O.  Box  4430N  Santa  Clara,  CA  95054  Z 
(408)  988-1640  III 


TflOVl 
TflOVE 
YOU 

youp 
VSCOR 


00.'  u 
0209 
01CE 
OlBB 
01  EC 
01F6 

01  bf 

03BF 
03EA 
03EC 
05EE 
05FO 
03F  2 
OOF1 
009C 
03EA 
OD4B 
03  AC 
03C7 
0492 
CFBD 
O-074 
0238 
0113 
03E1 
0006 
CF77 
0450 
002C 
OOOO 
0271 
024  B 
003B 
O03A 
03  73 
035F 
03AF 
036ft 
02F7 
0019 
0476 
019B 
Ol3B 
OI3B 
0137 
05EB 
05E7 


201  0 
7120 
21  30 
21B0 
2230 
22BO 
If  AO 
0710 
1230 
1230 
1270 
1290 
1310 


3700 

2170  2220.  3270  2320 


0740  1340  1370  1310 

2110  2130  33*0  3030 

2140  2200   34  10  30*0 

2?|0  2250  3430  5130 
2260  2300  5170 
2310  2350  3210 


1340  3330  3560 


0120  3200  3220  3730  38*0  3980  3940 

1720  3130  4,230  4290  5280  5400  5420 
5000 

01 AO  0290  3230  3040 
5940 


2 1*0  2240  2290  2340 
1240  J  240   1280   1300  1410 


2140 
1220 
4720 
0140 
5990 
0140 
3240 
2000 
2470 
2730 
0400 


1780 

1760  2930  2960  4220  4,240  3300 
1740 

3230  3710  3810  3930  4070  3640 

0320  0490 

3230 

1900 

1330  1490  1980  3A70 

1320  13S0  1420  3A40" 

1440   1490   1950  2B20  30HQ  5770 

OHO  37QO  3B40   4010  5S10  5030  5920 


OBJECT  LISTING 


0000  2 
OOlO: 
0020: 
0030 : 
004  o; 
o-O  5o ; 
0060 : 

00701 

oobo; 

00901 

ooao: 

0OBO1 

ooco: 

OODO  [ 
OOEOI 
OOFO! 
OlOOr 

Olio: 

0I20E 

0130; 

0I40L 

015QE 
0160i 
0170: 
0]BO: 
01901 
Oiflo: 
OllrOl 
oicro: 
oino; 
oieo: 
Oifo: 
0200  I 

o2iO; 

0220: 
0230; 
0240; 
025O: 
0240  £ 
0270; 
02H0: 
0290  E 
0240 ; 
02BO; 

02co; 
02oo; 

02EO! 
02r0: 
0300: 
03101 
032O1 
0330: 
03401 
03501 
03  AO; 
03  70: 

ojfjo; 

0390; 
03A0: 
03B01 

03  go: 
03HO : 
0  H  o : 
03F01 
04001 
0410! 
0420: 
04301 
0440! 
0430; 
0*40: 
0470! 

04  BO: 
04901 
04  ft  01 
O4B0E 
04  CO  S 
04  DO: 
04E0: 
04F0E 
0500  J 
0510f 
0320  : 
05301 
0540 
0350 
03A0 
0570 
03B0 
03901 
03A01 
03B01 
03C0J 
0300: 
03E01 


fiF  32  I 
92  04  ; 
03  CD  1 
92  04  : 
03  34  J 
3A  38  t 
67  03  . 
03  C2  I 
EA  OF  : 
B7  03  : 
54  21  I 
21   3*  I 

?e  co 

CD  34  ' 
34  5C  : 


3?  0-r 

3F  CD 

3A  07 

EA  FE 

37  01 

03  3d 

SF  03 
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Isn't  it  time  .  .  . 
you  had  your  own  personal  computer? 


Read  BITE ,  the  leading  national  publication  covering  the  fantastic  new  field  of  per- 
sonal computer  applications.  Today,  large  scale  integration  has  made  it  possible  for 
the  individual  to  enjoy  the  unique  benefits  of  a  general  purpose  computing  system. 
Now,  an  entire  micro  industry  markets  microcomputer  related  items,  products  that 
range  from  computer  system  kits  to  peripherals,  software  and  literature  on  the  sub- 
ject. But  where  should  you  go  for  all  the  details  about  your  personal  involvement  in 
computer  technology? 

Read  BIT!  ,  the  Small  Systems  Journal  devoted  exclusively  to  microcomputer 
systems.  Every  issue  a  monthly  compendium  of  lively  articles  by  professionals,  com- 
puter scientists,  and  serious  amateurs. 


•  Detailed  hardware  and  software  design  articles  authored  by  individuals  who  are 
experimenting  in  the  field. 

•  Tutorial  background  articles  on  hardware,  software  and  applications  ideas  for  the 
home  computer  and  genera  1  topi  cs  of  computer  science. 

•  Reviews  of  processors  as  candidates  for  small  general  purpose  systems. 

•  An  editorial  bias  toward  the  fun  of  using  and  applying  computers  toward  personally 
interesting  problems  such  as  electronic  music,  video  games,  control  of  systems  for 
hobbies  from  ham  radio  to  model  railroading,  uses  of  computers  from  burglar 
alarms  to  private  information  systems. 

•  Advertisements  of  the  firms  who  bring  you  products  to  help  expedite  your  personal 
computing  activities. 

•  Information  on  clubs,  newsletters  and  other  social  activities  of  the  individuals 
engaged  in  personal  computing. 

Don't  miss  a  single  BUI  .Order  your  subscription  today  by  filling  in  this  coupon,  or 
phone  your  request  directly  —  call  603/924-7217  and  ask  for  subscription  department. 


Read  your  first  copy  of  BYTE  from 
cover-to-cover .  If  it's  everything  you  ex- 
pected, honor  our  invoice.  If  it  isn't,  just 
write  'CANCEL'  across  the  invoice  and 
send  it  back.  You  won't  be  billed  and  the 
first  issue  is  yours  to  keep. 

AJ  low  4  to  6  weeks  for  processing. 


iEUE 


70  Main  St.,  Peterborough,  N.H.  03458 

Please  enter  my  subscription  to  BYTE. . 


□  $12  One  Year 

□  Bill  me 

□  Bill  BankAmericard 


J  $22  Two  Years 
□  Check  Enclosed 


Z.  $30  Three  Years 


□  Bill  Master  Charge 

Credit  Card  Number  □□□□□□□□□□□□□□ 

Credit  Card  Expiration  Date  

Name  (Please  Print)   

Address   

City   


_State_ 


_Zip_ 
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CIRCLE  INQUIRY  NO.  8B 


MICRO- 
MARKET 


SERIES  33  TTYs 
FOR  SALE  OR  RENT 

1SIVE  VAfltjON  ST 
CES  OPERATING  I 
50%  OR  MORE 

1136"  45^*1 
' 940*  m 


^.  .   ASR  U1.  /mf. 

IP  =  *o 

ry     1   EST  650"  MS.  / 


OET  COM  P  L  E  T  E  DETAI LS-  Wl  T  M  A  Dl  R  ECT  CALL; 
ISJ.rsga  *  TWX 930 HBO  57«T  «  TELEX  73-0022 

vcircJon  «  associates.  Inc. 


21  SHOESTRING  START-AT-HOME 
COMPUTER  BUSINESSES 

113  page  research  report  uncovers  areas  never  pub- 
lished ST2  00  (Check.  Ma  stare  ha  roe,  Bankameriearul 
Guaranteed  Refundable 

DATAStARCH 
.'3D  Wsu.su.nr.  Suits  IDS  [ 
UBiriiald.  IL  60015 


5JPERCHJP5 

NEW!  SUPERSPEED  FROM  MOTOROLA 

1.0  MHZ  1.5MHZ  2.0  MHZ 

CPU  6BO0  $21.55    SeoOA  $30.00      6000 B  $36.00 
PIA  6820  $7.92     68A21  $12.00      6oB21  $14.40 
ACIA  6850  $9.36    68A50  $13.20      68B50  $15.60 
N  EW!  MC6840  PROG  COUNTER/TIMER  $15.60 
■MCM6S71.4  or  5  $8.16;  MC6828  PIC  $9.00 
MC14433  $11.96;  MC14408.9  $8.33;  MC1406L8  $5.64 
LH0070,LH0071  $3.90:  AF100  S9.12;  LH0023  $20.34 
■■8085  $22.80;  Tl  TMS2716JL  $43.63;  270S  $22.95 
■8748  One  Chip  Microcomputer  S.  PROM  $199.00 
•16K  RAMS  C21 16,  350  ns  $45.00,  200ns  $62  50 
•MM57109  Number  Oriented  Microprocessor  $14.40 
•PLUS  a  FULL  LINE  ot  8085,8080.8048,6800,2900, 
&  Other  CPUs  &  Support,  +  ANALOG  &  DIGITAL  1(0 
■All  prime,  new.  industrial  quality.  Send  SASE  for 
catalog  or  cad  (212)987-1412.  Minimum  order  $10.00 
add  $2.00  for  shipping.  N.Y.  Residents  Add  Sales  Tax 

GEMINI,  62  Hitchcock  Ave.,  S.I.,  N.Y.  10306 


*****  'V 


S  iind  8  lorl      ,t  * 

PKrrniK  . 

TAPES    1*  ,  XQT 

sasts 


Send  me;  [_  .Vlevel  catalog  f  lH-level  catalog 
!_  5 -level  (BAUDOT)  Intro-  Pack,  10  put.  f>6^  _ 
□  8-level  (ASCII)  Intro- Pack,  8  pix,  SIOB  § 
frkprintEr  Art,  Ihl.  Mi  S,  ItudMin.l  'rbanii.  II.  2 


A  COMPUTER  THAT  THINKS  IN 


BASIC! 


i 


STANDARD  FEATURES: 

•OSr'SPLmvuitulSK  BASIC  on  ROM 
'  4K  flv-ttrscl  RAM  (Expandable!  lot  User  Profliami 
"  RS  337  or  20  m.  LOUP  Output 
'  Selectable  Baud  Halts    1 10-300  1  200.24UOtii  4B00 
*  i  .-. ily  coupled  ID  -i  I  •  i. '      or  i  Vidro  Terminal 
AS  A  STUDENT  TRAINER  IN    .  . 

MODEL SU 

Board  Irts  unelosol  p  and  Dowel  supply  S299.UD 
MODEL  5 DDT 

fully  enclosed  with  iiancd  supply  &  rcscl  switch  S429.D0 

model  son-! 

The  $00 Hoard  miide  a  "Chahestqe'"  Cite  as/power 
supply  $629.00 

QUANTITY  DISCOUNTS  VP  TO  90S 


^         ^htlJ  C  RDCDdTJ71     Foriadu  Lot,  yVI  54935 


PROTECT  VALUABLE  EQUIPMENT 

Lightning  and  heavy  machinery  often  create  AC 
power  line  surges.  Extensive  equipment  damage 
may  result.  Suppressor  absorbs  surges,  protect 
ing  delicate  equipment.  Sh-h-h!!  Built-in  filter 
greatly  reduces  power-line  hack  for  "whisper1 
operation.  Used  in  processor,  teletype,  power  sup. 
ply,  peripherals. 

E  LFfT- 1 0 1 0  am  p  Supresso  r/Fi  I  te  r  $  1 7.25  p  pd 
ELFfT-3    3ampSupres5or'Filter       $14.25  ppd 

ELECTRONIC  SPECIALISTS,  INC.,  Dept.  IF 
171  S.  Main  St.,  Natick,  Mass.  01760 


End  your  video  display  problems 
quickly  with  a  "PIXE-VERTE/f 


The  •■Dfijpiial" 

eidea-TB-RF 

ceeieener 

MODEL  PXV-7A 


ayailtBle  frees 
114. 1  rayaeihi 
embitter  Itore 
Or  iJtliT-llircct 


CONVERTS  any  seas  TV  RECEIVES  mis  a  Tap-Hutch  VIDEO  MONITOR 

i  ,  ,  IN  MINUTES! 
■  IDEAL  FOR  COMPUTE FtS.  GAMES,  CAMERAS,  VTR'i.  Bit. 

*  CONNECTS  DIRECT LT  TD TV  ANTENNA  TERMINALS. 

*  WORKS  EQUALLY  WELL  OH  "Nat"  CHASSIS  SETS, 

•  ACCEPTS  ANT  SIGNAL  f™  0.!5 ta  S. drain.  ANALOG  Be  DIGITAL, 

•  LOW  POWER  REQUIREMENTS:  -o  »e1B  a  3<na.  mil. 

'  WIDE RAHO PASS  partem  optional  COLOR  anil  SOUND  epetalionl 


ATV  Research 


v/>*7    DIAL  4H7-937-3T1I   


DIAL  407-S07-3T1I 
13-1  BROaoWAT    DAKOTA  CITT  HE,  GB73I 


POLY-88 

IMSAI 

SEALS 

IMSAI 

IMSAI 

IMSAI 


Sys  2 
22  Slot 
8KSC-Z 
VI O 

vio-c 

MIO 


S550 
$600 
S250 
$162 
$276 
$166 


Cftee*  our  prices  on  your  needs,  We  will  no!  be 
l/NDEflSOLDJ 

AAAA  Computer  How's 
1477  Harrington,  Suite  17 
W.  Los  Angeles,  C A  90025     (21 3)  477-8478 


QUANTUM  COMPUTER  WORKS 

CREATIVE  AND  PERSONAL  COMPUTER  STORE 


6637  KENNEDY  AVENUE 
HAMMOND,  IN.  46323 


(219)  989-9328 


COMPUTER  HOBBYISTS!  „,,' 
Nationwide  Classified  i 
Advertising  Newsletter 

Buy  &  Sell  Hardware  &  Software 

new/used/unique/low-cost  1 

$3.75  tor  18  iiiuai.  „  „ 

Free  sample  issue  on  request.  , 
ON  LINE  Nawilatttr 
246SB  S»ntl  Crui  Hwy,  Lot  Gnoi.  C«.  96030  , 


SOUTH  FLORIDA 
Sunny  Computer  Stores,  Inc. 

•  ALPHA  MICRO  SYSTEMS, 
MICRO  FILE,  IMSAI 

•  BOOKS,  MAGAZINES,  NEWSPAPERS 

•  FULL  SERVICE 

•  SOFTWARE 

•  WRITE  OR  PHONE  US  FOR  PRICES 

MORE  THAN  JUST  TOYS 

University  Shopping  Center 
1238A  South  Dixie  Highway 
Coral  Gables,  Florida  33146 
(305)  661-6042 


Computer  Mart  of  New  York  Inc. 
118  Madison  Avenue  *  New  York,  N.Y. 

Microcomputers,  Books,  Components,  Paris 
Authorized  Dealer — Service — Friendly  Advice 
Closed  Monday 

Open  10-6  Tues.-Sat.  5  TAN  VEIT, 

10-9  pm  on  Thurs,  Storekeeper 
Telephone  (212)  686-7923 


YOB— I  VIDEO  DISPLAY  BOARD,  BASED  ON  A.I. 
ANDERSON'S  ARTICLE  IN  NOV.  76  BYTE 
Alto 

CPU — T  Omul  ptnteteor  ooird  gjinp  ll.c  M05 
T«h.  6502  and  TIM  munpior  chips.  Coot- 
papble    With    SWTPC    memory    joj  I/O 
boards.   Give  youf  SVVTPC  TIM  capability 
of  build  a  complete- 
EPB — I  [prom  programmer  tor  T2CI2A  cpromi. 
EPB — 2  Eprofti  prpgrammcc  tor  2704  £  2708-1 
VOB— t  &  CPU— 1  Hon  diiccily  onlp  the  5WTPC  buv 
[PR— 1  A  2  plug  imp  Ihc  SWTPc:  WHffl  MP— L  board 
and  om:  sollware  lor  liminjj  toncliims.   6BfKl  soh- 
ware  provided.    All  boaids  adjplable  [o  other  y,\- 
leow. 

Price  each  bare-  hoatd  with  dCKumcmalicm  S29.00 
ii'ii.  ',  i  sh.ppinti  and  handling  IXKUrneniation 
only,  SS.ou  reforidabic. 

F&D  ASSOCIATES 

NEW  PLYMOUTH,  O.  456154 


MICRO-MARKET    AD  RATE: 

$50.00  per  column  inch.  Maxi- 
mum of  4  column  inches  per  ad. 
Submit  ads  to  Micro-Market  Ads 
INTERFACE  AGE  Magazine, 

PO  Box  1234,  Cerritos,  CA  90701. 


PET  User  Group 

for  people  interested  in  the  new 
Commodore  PET  2001  Computer. 
First  year  membership  $5  including 
User  Notes  and  program  exchange. 

P.O.  Box  371 
Mnnlgomeryville,  PA  18936 


MICROCOMPUTER  SYSTEMS 
MANUALS  TROUBLESHOOT- 
ING $5.00.  INTERFACING  A  TTY 
OR  SELECTRIC  $3.00  EACH. 
MICRO-INFO  ASSOC.  BOX849C 
CASTROVILLE,  CA  95012 
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MARKET 


WANTED:  Hewlett-Packard  9830  desk- 
top computer,  working  or  not.  Also  cer- 
tain peripherals  for  same,  with  or 
without  the  9830.  Clay  Perkins,  4895 
Avion  Way,  San  Diego,  CA  92115,  (714) 
583-6430. 

FOB  SALE:  Five  (5)  4K  S-100  static 
memory  boards.  Factory-assembled  and 
still  on  warranty,  one  never  out  of  box.  I 
am  switching  to  16K  boards.  $100  each 
—  no  personal  checks  or  cash  please.  Al 
Marshall,  408  Oakwood,  Angola,  IN  46703. 

FOR  SALE:  3  IBM  2311  disc  drives  at 
$200  each  and  2841  controller  @  $250. 
Plus  shipping.  Bob  Stek,  19  Mayfield 
Road,  Regina,  Sask.  (306)  523-7184. 

FOR  SALE:  One  Altair  8800,  with  1K 
memory  (static),  one  Parallel  I/O  with  one 
port,  one  VLCT  terminal,  assembled,  run- 
ning order.  W/manuals.  Best  offer.  P.F. 
Langlois,  41  Shediac  G.,  Kirkland,  P. Que. 
Canada  H9J  2J8,  (514)  694-1628. 

FOR  SALE:  2  Intersil  IM6100  Family 
Samplers  (PDP-8  instruction  set).  Pro- 
cessor, 1K  ROM  with  TTY  monitor,  256 
word  (12  bit)  RAM,  serial  interface  port. 
With  more  memory,  will  run  4K  FOCAL 
available  from  Intersil.  Chips  and 
documentation  —  worth  over  $100.00 
asking  $80.00.  Gregg  Marshall,  P.O.  Box 
2784,  Denver,  CO  80201. 


FOR  SALE:  Floppy  disc  drives  GSI-110 
(same  as  Shugart  SA-800)  soft  or  hard 
sectored,  fully  optioned,  with  documen- 
tation. These  are  factory  re-conditioned 
units  and  guaranteed  like  new.  Asking 
$395.00  each  or  $750.00  per  pair,  shipped 
prepaid.  Contact:  Jon  Wood  (714) 
521-2344  evenings  or  weekends. 

"Junior  Computer  Hackers  of  America" 
All  students  interested  in  forming  a 
nation-wide  organization  and  publishing 
a  newsletter  of,  by,  and  for  computer 
oriented  students  should  contact  Brian 
Moran,  7335  N.  Manning  Drive,  Peoria, 
Illinois  61614.  (309)  692-3284. 

4K  MEMORY  BOARDS:  Solid  State 
Music  (MB-2)  Assembled,  socketed, 
tested,  with  full  speed  2T02's.  2 
available.  $75  each.  TTY  PAPER  TAPE.  1 
inch  wide,  8  inch  roll,  lightly  oiled  buff. 
Perfect  for  ASR-33.  $10.00  per  28  roll 
case  +  UPS  on  48  lbs.  Dan  S.  Parker, 
1007  3rd  St.,  #,  Davis,  CA  95616.  (916) 
758-2341  after  6:00  P.M.  Shipped  within 
24  hours. 

FOR  SALE:  OSI  400  System  with:  400 
CPU,  440  video-graphics  board,  430 
cassette  I/O  board,  1 1 K  RAM,  keyboard, 
power  supply,  cases  &  extras.  Fully 
socketed.  $750  or  offer.  B.  Fabry,  Rte.  2, 
Box  22A,  Morgantown,  W.V.  26505.  (304) 
296-2485. 


FOR  SALE:  Solid  State  Music  MB3  4K 
EPROM  with  1702A  $110.00,  Proc.  Tech. 
2KRO  2K  EPROM  with  1702  $65.00  or 
with  1702A  $80.00,  MITS  Altair  8800  CPU 
$50.00.  All  assembled,  tested,  guaran- 
teed, D.  Wong,  11266  Monterey  Ct.,  Cup- 
ertino, CA  95014,  (408)  253-3240  (eves.). 

FOR  SALE:  POLY  88  System  2.  Com- 
pletely assembled  and  checked  out. 
$675.  Marv  Mallon,  6914  Berquist  Ave., 
Canoga  Park,  CA,  (213)  348-3662. 

FOR  SALE:  HP-67  card  programmable 
calculator.  All  accessories  included  and 
in  perfect  condition.  Any  reasonable  of- 
fer will  be  considered.  Bob  Burlingame, 
1117  N.  Hawthorne,  Tacoma,  WA,  (206) 
759-5681. 

WANTED:  We  will  pay  CASH  for  lomec 
2002  disc  drives,  working  or  not.  Call  or 
write  Dave  Goodman,  Data  Systems  Sup- 
port, Inc.,  6311-K  De  Soto  Ave., 
Woodland  Hills,  CA  91367,  (213) 
999-5061. 


FIFO  FLEA  MARKET  ADS 
*  PERSONALS  FREE  * 

Maximum  10  lines  per  ad.  Submit 
Ads  to:  FIFO  Ads  —  INTERFACE 
AGE  Magazine,  P.O.  Box  1234, 
Cerritos,  CA  90701. 


CAST  YOUR  VOTE 

The  authors  of  this  issue  would  like  to  know  your  feelings  as  to  which  article  you  consider  the  best.  You  may  cast 
your  vote  on  only  one  article.  Select  the  best  article  and  circle  the  corresponding  number  on  the  readership  service 

At  the  end  of  the  voting  period  all  votes  will  be  tallied,  the  highest  scoring  article  will  be  announced  and  the  author 
will  receive  a  $100  bonus. 

Since  we  have  recently  changed  computing  services,  please  note  the  address  change  on  the  reader  service  card  to: 
INTERFACE  AGE  Magazine,  Box  2654.  Clinton,  Iowa  52732. 

ARTICLES 


390  Computers  for  Survival 
by  John  W.  Mauchly 

391  Portable  Automated  Mesonet 
by  F.  W,  Brach  et  a! 

392  The  Energy  Environment  Simulators 
by  Joan  Melcher 

393  Interactive  Simulation 
by  John  Amend 

394  Acoustical  Analysis 

by  Timothy  O'Shaughnessy 


396  General  Ledger  Package,  Part  II 
by  Bud  Shamburger 

397  Biorhythm 

by  J.  W.  Mitchell 

398  Assembly  Language  Structured  Programming 
by  Ed  Keith 

399  Search  Routine  for  the  6502  Disassembler 
by  Arthur  L  Shawlow 

400  Video  Chase 

by  Joseph  J.  Sanger 


395    Star-Ship  Simulation,  Part  III 
by  Roger  C.  Garrett 

JULY  WINNER:  Some  Guidelines  for  Users  of  RS-232  or  the  UART  by  T,  Michael  Duncan 
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There's  an  iCOM 
for  Everyone 
at  these 
Computer  Stores. . . 


ALABAMA 

Computerland 
Huntsville 
(205)  539-1200 


ARIZONA 

Byte  Shop  of  Arizona 
Tempe 

(602)  894-1129 


CALIFORNIA 

Byte  Shop 
Computer  Store 
San  Rafael 
(415)  457-9311 

Byte  Shop 
Fresno 

(209)  485-2417 

Byle  Shop  Computer 
Store  of  Diablo  Valley 
Walnut 

(415)  993-6252 

Computerland 
of  Hayward 
Hayward 
(415)  538-8080 

Computerland  of 
Saddleback  Valley 
Mission  Viejo 
(714)  770-0131 

Computerland 
of  San  Diego 
San  Diego 
(714)  560-9912 

Computerland  of 
San  Tustin 
Tustin 

(714)  544-0542 

Computerland 
ol  West  LA. 
Inglewood 
(213)  776-8080 

The  Computer  Room 
San  Jose 
(408)  226-8384 

Byte  Shop 
Computer  Store 
Santa  Clara 
(408)  249-4221 

Byte  Shop 
Computer  Store 
Santa  Barbara 
(80S)  966-2538 

Byle  Shop  III 
of  San  Jose 
San  Jose 
(408)  377-4685 

Byte  Shop 
of  Thousand  Oaks 
Thousand  Oaks 
(805)  497-9595 

Tech -Mart 
Tarzana 
(213)  344-0153 

Byte  Shop  ol  Tarzana 

Tarzana 

(213)  343-3919 

Byte  Shop  of  Pasadena 

Pasadena 

(213)  684-3311 


Byte  Shop  ol  Lawndale 

Lawndale 

(213)  371-2421 

Byle  Shop 
of  Westminster 
Westminster 
(714)  894-9131 

Orange  County 
Computer  Center 
Costa  Mesa 
(714)  646-0221 

The  Computer  Mart 

Orange 

(714)  633-1222 

Byte  Shop  of  San  Diego 
San  Diego 
(714)  565-8008 

Byte  Shop  of  Hayward 

Hayward 

(415)  537-2983 

Micro  Computer  Center 

Anaheim 

(714)  527-8080 

COLORADO 

Prime  Radix 
Denver 

(303)  573-5942 

Byte  Shop 

Boulder 

(303)  449-6233 

FLORIDA 

Byte  Shop  ol  Miami 

Miami 

(305) 264-2983 

Byte  Shop 
ot  Ft.  Lauderdale 
Ft.  Lauderdale 
(305)  561-2983 

HAWAII 

Capacity.  Inc. 
Maui 

(808)  575-2930 
ILLINOIS 

The  Illy  Billy  Machine 
Company 
Evanston 
(312)  328-6800 

Bits  and  Bytes 
Computer  Store 
Posen 

(312)  389-7112 

Computerland 
ol  Arlington  Heights 
Arlington  Heights 
(312)  255-6488 

LittiputeComputerMart 
Skokie 

(312)  674-1383 

The  Numbers  Racket 
Champaig  n 
(217)  352-5435 

Champaign  Computer 
Company 
Champaign 
(217)  359-5883 

INDIANA 

Byle  Shop 

The  Data  Group  Inc. 

Indianapolis 

(317)  842-2983 


KENTUCKY 

Cybertronics 
Louisville 
(502)  499-1551 

Computerland 
of  Louisville 
Louisville 
(502)  425-8308 

LOUISIANA 

Southern 
Electronics,  Inc. 
Shreveporl 
(318)  222-8795 

Computer  Shoppe.  Inc. 

Melairie 

(504)  454-6600 

MARYLAND 

The  Computer 
Workshop,  Inc. 
Rockville 
(301)  468-0455 

Computerland 
of  Rockville 
Rockville 
(301)  948-7676 

MASSACHUSETTS 

Computer  Marl,  Inc. 

Waltham 

(617)899-4540 

American  Used 
Computer  Corporal  ion 
Boston 
(617)  261-1100 

MICHIGAN 

Genera!  Computer 
Troy 

(313)  362-0022 

Computer  Mart 
Royal  Oak 
(313)  576-0900 

MINNESOTA 

Microprogramming,  Inc 

Burnsville 

(612)  894-3510 

Computer  Depot 
Minneapolis 
(612)  927-5601 

NORTH  CAROLINA 

Digital  Dynamics 
Corporation 
Chartotie 
(704)  374-1527 

NEW  HAMPSHIRE 

Computer  Marl  of 
New  Hampshire 
Nashua 

(603)  883-2386 

NEW  JERSEY 
Computer  Mart  of 
New  Jersey 
Iselin 

(201)  283-0600 

Computerland 
Of  Morristown 
Morristown 
(201)  539-4077 


NEW  YORK 

Synchro  Sound 

Enterprises 

Hollis 

(212)  468-7067 

Computerland 
ot  Tonawanda 
Tonawanda 
(716)  836-6511 

Computerland  of  Ithaca 
Ithaca 

(607)  277-4888 

Computer  Shoppe 
Middle  Island 
(516)  732-4446 

PENNSYLVANIA 

Byte  Shop  of 
Philadelphia 
Brynmawr 
(215)  525-7712 

Personal  Computer 

Corporation 

Frazer 

(215)  647-8463 

SOUTH  CAROLINA 

Carolina  Compulers 

Columbia 

(803)  798-7524 

TEXAS 

Micro  Store  (0010) 
Arlington 
(817)  461-6081 

Microstore 
Richardson 
(214)  231-1096 

Microtex,  Inc. 
Houston 
(713)  780-7477 

Electrotex 
Houston 
(713)  526-3456 

Computer  World 
Arlington 
(817)  469-1502 

Computer 
Terminal  Store 
El  Paso 
(915)  532-1777 

Computer  Shop 
San  Antonio 
(512)  828-0553 

The  KA  Computer  Store 
Dallas 

(214)  634-7870 

WISCONSIN 

Madison 
Computer  Store 
Madison 

(608)  255-5552 

CANADA 

Computer  Marl  Ltd 
Toronto,  Ontario 
(416)  484-9708 

Computer  Place 
Toronto,  Ontario 
(416)  598-0262 


H1ICROPERIPHGRRLS 

6741  Variel  Ave.,  Canoga  Park,  CA  91303  U.S.A.  •  (213)  348-1391  TWX  910-494-2788 

a  division  oi  Pertec  Computer  Corporation 
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READER  SERVICE  CARD) 


Title  

Company 
Address  _ 
City.  


Phone  (A/C)_ 


□  Home 


State- 


_Country_ 


□  Business 
Zip  


ANSWER  THE  FOLLOWING  BY  CHECKING 
ONe  BOX  ONLY   PER  QUESTION. 

1.  I  Am  * 

A  □  Professional  I  Medic*.  Accourwig.  la*.  Etc  t 
6  □  Engineer  i Elecrronics.  Mecnanicai  Etc  I 
C  □  Business  Person  IReUrl.  WvttsaM.  Elc  I 
0  OEducarry  (Professor.  Teacner.  Assistanl.  Elc  ) 
E  □  Student 
F  □  HoDby-st 

G  O  Other  

2.  My  gletus  It 

A  □  Have  An  Computing  fcouipmen! 
B  0  Need  More  Peripherals 
C  D  Ha.e  CPU  Only 
D  □  Have  No  Equipment 
E  CJOtner 


5.  Mi  Appttcallort  la 

A  □  Hobby  Only 

B  D  Business  Onry 

C  D  Hoorjy  &  Bur.  ness 

0  □  Instructor*  Purposes 

E  O  Research 

F  □  Design  &  Oevevjpment 

G  □  Oiner  


3.  I  Need  Thla  I 

A  □  immediate  Purcnase 
B  O  Purchase  30-60  Days 
C  □  Comparisons 
D  □  Literature  Library 
E  □  Omer  

4.  My  Inlereel 
A  □  1-- 
B  □  F  rmware 
C  O  Software 
.   □  Other 


S.  My  Primary  Source  Ol  "Stata-oMlte-  Art" 
Information  Comae  Prom; 

A  □  Magazines 

B  □  Eitubrts  A  Converthdns 

C  D  CJuD  Meetings 

0  □  Oirecl  Mart  From  Manufacturers 

E  □  Other   

7.  p  prefer  To  Bu-y 

A  □  OTecfty  From  Manufacturers 
B  □  Local  Computer  Fteta-ier  istorej 
C  □  Md'l  Order 
D  D  Club  Group  Purchases 

E  □  Other  

i.  I  L«s»  To  IwrfflfAce  AGE  Flrel  for 
A  □  Ma*  Product  rnlormation 
B  □  Software  intorr^atrOn 

C  0  Tutorials 

0  □  Hardware  An.c-es 

E  □  Product  Advertising 

f  □  flemartoj  
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ifiiTcnFflLc 

Name  .  

Title  .  


October  1977  Issue 
Void  after  January  31,  1978 
(Please  type  or  print) 


Company 
Address  _ 
City  


Phone  (A/C)  


□  Home 


State. 


.Country. 


□  Business 
Zip  


ANSWER  THE  FOLLOWING  BY  CHECKING 
ONE  BOX  ONLY   PER  QUESTION. 

1.  I  Am  A 

A  □  Professions'  iMedicet  Accounting.  Law.  Etc  ) 
B  DEnrgmeer  (Electronics,  Mecnenrcal  Etc.  I 
C  a  Business  Person  IPetall.  Wholesale.  Etc  r 
D  □  Educator  'Professor,  Teacher.  Assistant.  Elc.) 
E  □  Student 
F  DHohpyrsI 

G  D  Other  

?  Mr  Statu,  I, 

A  □  Have  AD  Compulmg  Equrpmem 

B.  □  Need  More  Peripherals 
C  □  Ha.e  CPU  Only 

O.  □  Have  No  Equrpmem 
E-  □  Other 

3.  I  Need  Title  Information  For 

A  n  Immediate  Purchase 
5  □  Purchase  00-60  Days 

C.  □Comparrsona 

D  D  Literature  Library 

E  OOirajf  

4.  My  Interest  Emphaali  la 
A  D  Hardware 

B  D  Firmware 
C  □  Software 

D  □  Other  


5.  My  Application  la 

A  □  Hobby  Only 
B  □  Business  Only 

C.  D  HoDtjy  S  BuS'ness 

D.  □  Instruction  Purposes 
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If  you  have  no  label  handy,  print  OLD  address  here. 

Please  Print 


Name 


Company 


Address 


City  Slate  Zip  code 

Affix  Label     Print  NEW  address  here 


Name 


Company 


Address 


City  Slate  Zis  code 


MAIL  COMPLETED  CARD  TO: 


II U  I  CnrALlI  Magazine 

P.O.  Box  1234 
Cerritos,  California  90701 


^>  MOVING  <2> 


First  Class 
Permit  No.  217 
Clinton,  Iowa 


BUSINESS  REPLY  MAIL 

No  Postage  Stamp  Necessary  if  Mailed  in  the  United  States 


Postage  will  be  paid  by 

ifljTcRFflLLl  Magazine 
Box  2654 

Clinton,  Iowa  52732 


First  Class 
Permit  No.  217 
Clinton,  Iowa 


BUSINESS  REPLY  MAIL 

No  Postage  Stamp  Necessary  if  Mailed  in  the  United  States 


Postage  will  be  paid  by 

II  U  I  QlfflLH  Magazine 
Box  2654 

Clinton,  Iowa  52732 


Rich  Man,  Poor  Man,  Merchant,  Physician, 

Teacher,  Lawyer,  Student,  Musician.... 


There's  &fKBM  Floppy  Disk 
System  for  Everyone! 


More  Uses 

People  from  every  walk  of  life  are 
adding  iCOM®  Floppy  Disks  to  their 
microcomputers  for  such  diverse 
tasks  as  payroll,  inventory  control, 
mailing  lists,  game  playing,  record 
keeping,  parts  ordering  .  .  . 

We've  uncovered  some  innovative 
applications,  too:  The  sailboat  architect 
who  puts  equations  and  algorithms  on 
an  iCOM  disk  to  test  his  nautical 
theories;  the  student  who  has  auto- 
mated a  bowling  alley;  the  iCOM 
dealer  who  designed  an  environmental 
control  system  for  a  university. 

More  Speed 

These  users  have  found  iCOM 
floppies  to  be  much  faster  and  more 
versatile  than  cassette  or  paper  tape. 
With  iCOM, 
programs  can 
be  loaded  in 
seconds;  files 
updated  in 
minutes ; 
hundreds  of 
programs  can 
be  stored  on 
a  single  disk. 


More  Models 

iCOM  has  Frugal  Floppies™,  Dual 
Floppies,  Microfloppies™  (using  the 
new  5  Va  "  diskette),  and  other  new 
approaches  to  floppy  disk  systems. 
Each  is  hardware  and  software 
compatible  with  Altair™,  IMSAI,  Poly 
88,  Sol-20  and  other  microcomputers 
using  the  Altair  S-100  bus  format. 


More  Software 

Then  there's  iCOM's  famous 
software:  Powerful  field-proven 
FDOS-II  with  macro-assembler,  string- 
oriented  text  editor,  and  file  manager. 
Plus  easy-to-use  compatible  8K  Disk 
BASIC.  Each  with  super  features  such 
as :  named  variable  length  files,  auto- 
file  create,  open  and  close,  multiple 
merge  and  delete  .  .  .  and  more. 


More  Backup 

We've  been  building  floppies  for 
microcomputers  for  more  than  3  years. 
Long  before  the  rest.  Thousands  of 
systems  are  operating  perfectly  in  the 
field.  And  we're  part  ofPertec 
Computer  Corporation,  one  of  the 
largest  manufacturers  of  peripherals, 
microsystems,  data  entry  products 
and  data  processing  systems.  We'll  be 
around  whenever  you  need  us. 

More  Dealers 

Maybe  not  in  quantity,  but  in  quality. 
We've  chosen  our  dealer  network 
carefully  to  assure  you  of  assistance 
every  step  of  the  way.  Our  prices  are 
right.  Our  delivery  is 
fast.  Our  dealers  are 
experienced  and 
knowledgeable.  - 


Must  Reading 

Our  free  book  lei, 
"What  a  Floppy  Disk 
Can  Do  for  You" 
is  must  reading. 
Send  for  yours  today 
or  visit  yourdealer. 
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CIRCLE  INQUIRY  NO.  18 


UP  AND  RUNNING 

TDL  EQUIPMENT  USED  BY  NEW  JERSEY  PUBLIC  TELEVISION 
TO  PROCESS  NEW  JERSEY  GUBERNATORIAL  PRIMARY  ELECTION  RETURNS 


John  Montagna,  computer  engineer  (above  left), 
lead  this  successful  network  team  in  generating 
election  results  speedily,  efficiently  and  reliably 
using  predominantly  TDL  hardware  and  soft- 
ware.   Montagna  created  three  programs  to  get 
the  job  done.   The  text  for  a  SWAPPER  pro- 
gram was  written  and  assembled  using  the  TDL 
TEXT  EDITOR  and  Z80  RELOCATING  MACRO 
ASSEMBLER.   The  SWAPPER  text  and  all 
debugging  was  run  through  TDL's  ZAPPLE 
MONITOR.   The  relocatable  object  code  was 
punched  onto  paper  tape.    A  MAIN  USERS 
program  updated  votes  and  controlled  air  dis- 
play.   An  ALTERNATE  USERS  program  got 
hard  copy  out  and  votes  in.   The  latter  two 
programs  were  written  in  BASIC.  Montagna 
modified  the  ZAPPLE  BASIC  to  permit  time- 
sharing between  the  two  USERS  programs. 


TDL's  XITAN  SYSTEMS  have  the  capacity  to  do 
similar  tasks  for  you.   Write  to  us  for  XITAN 
information  and  the  name  of  your  nearest  TDL 
dealer. 


Four  screens  were  incorporated,  two  terminals 
entered  votes  as  they  came  in  and  were  used 
to  call  back  votes  to  check  accuracy.  Mon- 
tagna called  on  the  power  and  flexibility 
offered  by  TDL's  ZPU  board  and  three  Z-16 
Memory  boards. 

Montagna's  setup  worked  constantly  for  over 
four  hours  updating  and  displaying  state-wide 
and  county-wide  results  without  flaw. 

"I  chose  TDL  because  they  have  all  the  soft- 
ware to  support  their  hardware,  and  it's  good; 
it  has  the  flexibility  to  do  the  job." 

John  Montagna 

We  salute  John  Montagna  and  NEW  JERSEY 
PUBLIC  BROADCASTING  for  spearheading 
the  micro-computer  revolution. 
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